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The latter part of the nineteenth century was an 
important period for the science of Conchology. While 
many private collectors were gathering specimens of all 
kinds, and incidentally making many new discoveries, 
the universities were establishing seaside laboratories, 
the Government was sending out exploring vessels, the 
learned societies were putting forth publications, and 
especially the National Museum at Washington was issu- 
ing very valuable bulletins, embodying the conclusions 
of its painstaking investigators. 

This activity has resulted in the accumulation of much 
new material, and incidentally the changing of many old 
names. The latter work is an ungracious piece of busi- 
ness at best, and has seldom been indulged in wantonly. 
But new views on the subject of classification, and an 
enlarged knowledge of the fossil progenitors of existing 
species, have compelled the readjustment of what before 
seemed settled. It is comparatively easy, when collecting 
in a small field, to separate the specimens into fixed and 
definite groups; but as one’s observations become 
extended, the varieties multiply, and increasing knowl- 
edge of both facts and records causes embarrassment. 
The necessary changes, however, even of familiar names, 
must not be too deeply regretted, for they indicate a 
real advance in our conception of the great plan of 
nature. 

The kind reception given to my previous efforts to 
popularize the study of mollusks, together with the 
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exhaustion of the edition of ‘‘West Coast Shells,’ has 
led to the preparation of this volume, in the hope that it 
may have a still more extended usefulness than its 
predecessor. It is not a mere revision of the former book, 
but it has been very largely rewritten, while the arrange- 
ment is wholly different and more in accord with 
modern views. A great number of new species have been 
noted, and more than a hundred new engravings have 
been added. While the unsatisfactory descriptions of 
some minute shells have been omitted, an extended 
Check-List has been added, which gives a fairly com- 
plete classified table of the valid species existing on this 
coast, including references to standard scientific works 
in which these species are mentioned or described. While 
the body of the book is designed for less advanced stu- 
dents and collectors, it is hoped that the “List” may 
prove helpful not to them only, but also to scientists in 
general. In giving measurements, both the common and 
the metric systems have been employed. Remember that 
a millimeter (mm.) is nearly equal to one twenty-fifth 
(277s Gn ame iiele 

In order to adapt this book to readers of “West Coast 
Shells,” the old name of a species has been retained in 
parentheses, whenever a change has been made. A “‘com- 
mon name” has also been given to each species described, 
usually a more or less free translation of the accepted 
Latin name. 

As might be expected, much difficulty has sometimes 
been experienced in deciding between the claims of rival 
synonyms, and it is not to be hoped that all will accept the 
author’s conclusions; an honest endeavor, however, has 
been made to select the name which has been adopted by 
the best authorities. 

The grateful task remains to return thanks and ac- 
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knowledgments to those who have assisted me in various 
ways. Information found in volumes of “The Nautilus,” 
“The Manual of Conchology,” and other scientific books, 
has been freely used, and especially that contained in the 
“Bulletins of the United States National Museum.” 
Especial acknowledgments are due to the authorities of 
the latter institution, for permission to copy engravings 
of shells —a permission which has been freely used. 
The number placed under each one of such engravings 
is followed by an asterisk (*), to denote its origin. 
The “Catalogue of Shells,” by the late Dr. J. G. Cooper, 
should also be mentioned, as helpful for deciding localities. 

Sincere thanks are returned to Dr. William H. Dall 
and his co-laborers in the Smithsonian Institution for 
many helpful suggestions; to Professor William J. Ray- 
mond, of the University of California, for the list of 
Chitons, and for other assistance; to Mr. and Mrs. T. S. 
Oldroyd, of Long Beach, Cal., for the opportunity to 
examine their remarkable collection of shells; to Ralph 
Arnold, Ph. D., of Stanford University, for assistance 
derived from his recent valuable publication on the fossil 
Shells of San Pedro; also to Dr: R. E. C. Stearns, Rev. 
E. H. Ashmun, Mr. Henry Hemphill, and many others, 
who in various ways have given encouragement and 
assistance. 

In conclusion, I would express my growing apprecia- 
tion of the magnitude of the field which I have attempted 
to cover, and my hope that this work may be accepted by 
students as a helpful assistance towards obtaining a com- 
plete knowledge of West American Shells. 


JostAH KEEP. 
Mills College, California, 
July II, 1904. 
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SUGGESTIONS FOR BEGINNERS 


Whenever you collect shells it is well either to 
make a record or write a label stating where and 
when they were found. There are a number of 
things which you will wish to learn about them, 
three of which are as follows: their names, their 
structure, and the habits of the animals which con- 
structed them. This book is designed to enable you 
to obtain the names, so that yousmay be able to 
speak of your shells intelligently, and to suggest a 
proper mode of classification. It also gives hints 
concerning the structure and markings of the 
shells, and tells you some things about the habits of 
the mollusks to which they originally belonged. 

Very much, however, will depend upon your 
spirit of investigation. Never be satisfied to simply 
know the name of a shell, but go on to learn all you 
ean about the life of its former occupant. The 
more familiar you become with this book, the 
easier you will find the work of naming shells. 
Note the general plan and order of the chapters. 
Study the pictures carefully, and you will soon 
learn the probable place to turn for the description 
of an unknown shell. Consult the ‘‘List’’ freely, 
and put the number of the species on your labels. 
This will help in classification. If you have oppor- 
tunity, look up the references and consult other au- 
thorities. 


WEST AMERICAN SHELLS 


CHAPTER I 
LAMP-SHELLS AND THEIR ALLIES 


We begin our description of the West American 
shells by inviting your attention to a class that 
very properly carries our thoughts far back into 
the dim ages of the past. Long before the first 
man that ever stood upon the seashore reached 
down to the sand and took up a shell, long before 
the sand upon which he was standing had been 
ground up from the solid rock by the great mill of 
the ocean, long before even the rocks themselves 
had been raised above the surface of the primeval 
sea, In those ancient days when a broad ocean 
spread over the place where continents are now 
dotted by human abodes, and corals were building 
reefs where men are now building cities,— then, 
in countless millions the Brachiopods lived, mul- 
tiphed, and died, leaving their shells to be formed 
into limestone or to be preserved in the rocks, until 
many ages later they should be gathered as rare 
fossils for the naturalist’s cabinet. 

As time went on the brachiopods gradually 
decreased in numbers, other creatures taking their 
places, until at present they are rarely taken alive, 
though in some of the colder parts of the ocean and 
in tolerably deep water they are sometimes found 
in considerable numbers. 
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By most naturalists the brachiopods are now 
classed with the worms, or at least with the mol- 
luscoidea, instead of with the mollusks, for in many 
respects they differ from the ordinary clams. In 
the first place their shells consist of upper and 
under valves, instead of right and left as in the 
clam, and the creature firmly attaches itself to 
some object by a pedicle which passes through an 
opening in the beak of one of the shells. On this 
account they have long been known as Lamp-shells, 
since the curved valve resembles the bowl of an 
ancient lamp, the hole through its beak being the 
opening for the wick. 

Internally the creature differs from the clam 
still more than it does externally, for it has no rib- 
bon-like gills, like the oyster, but instead it can 
throw out a pair of long arms, which serve both 
as blood purifiers and food gatherers. ‘hese arms 
being also somewhat suggestive of legs gave rise 
to the old name Brachiopod, meaning arm-foot. In- 
ternally there are various hard supports in some 
of the shells, which seem to serve as brackets on 
which the long arms may rest when not in active use. 

Figure 1 is an enlarged 
picture of the Snake’s-head 
Lamp-shell, Terebratulina 
caput-serpéntis, Linn. (Tere- 
bratula  unguiculus), West 
Coast Shells, p. 214. The first 
name does not mean Lamp- ¥ 
shell, but literally it signifies 
the little-shell-in-which-a-hole- 
has-been-bored. You can see Fig. 1, x 4 (*) 


*By permission, from Bulletin of United States National Museum. 
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the hole at the upper end, and can readily imagine 
that it was made for the wick of a lamp, as has been 
explained. This species is found in northern 
waters, both of the Atlantic and the Pacific; it also 
occurs as a fossil in the rocks of Kurope. It is not 
a common shell, but is chiefly obtained by dredg- 
ing, sometimes from a depth of half a mile. Ex- 
ternally the shell is ash colored. The figure is mag- 
nified one-third, as is indicated by its fraction. 
Similar fractions will occur throughout the book, 
when the figures are not of the natural size. 

Figure 2 represents 
the Kii Lamp-shell, 7'er- 
ebratulina kiiénsis, Dall 
& Pilsbry. It is so called 
because it was named 
from specimens gath- 
ered on the coast of the 
province of Kili, in Ja- 
pan. It is a large shell, 
the picture being about 
the natural size of a ma- 
ture specimen. The low- 
er figure gives an end 
view, showing its plump- 
ness. This species also 
lives in the sea where 
the water is deep and 
cold, and has a very 
wide range, extending from off Santa Cruz, Cal., 
up past Alaska and down to the Philippine 
Islands. The color is waxen white, with stains of 
brown. 


Fig. 2 (*) 
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Platidea aneminoides, Sacchi, the Little Lamp- 
shell, is not much larger than the head of a good 
sized pin. It is quite flat, without distinct sculp- 
ture, circular in outline, ight brown in color, but 
has the distinctive hole in one valve. My speci- 
mens came from San Pedro Bay, and lived under 
600 feet of water. It is also found in the Mediter- 
ranean Sea and other parts of the world. 

We have in Figure 3 two 
views of another brachiopod, 
Terebratahia occidentalis, 
Dall, the Western Lamp- 
shell. he figure is of the 
natural size, as is indieated 
by the fraction. This sheli 
is not a common one, but is 
reported from Monterey 
southward. The valves are 
white, with ribs of carmine. 

Terebrataia transvérsa, 
by., the Red Lamp-shell, 

SE (3) (Waldheimia grayi), is well 
shown in igure 4. It is by far the most common 
species of these shells on ° 
our coast, and attains its 
highest development in 
Puget Sound, where it 
sometimes grows much 
larger than the picture. 
On the east side of Van- 
eouver Island it is re- 
ported ‘‘to be found in 
thousands, attached to the Fig. 4,x 3(*) 
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rocks.’? (Taylor.) From that point it extends 
both northward and southward, reaching from the 
Aleutian Is. to Catalina I. About San Pedro it 
can sometimes be found at very low tide. Note 
that the central scallop on the edge dips downward 
in this shell, while in the last species it bends up- 
ward. The general color is red, though sometimes 
much of the shell is white. It makes a very pretty 
specimen for the cabinet. 

Laqueus californicus, Koch, 
the California Lamp-shell, Fig- 
ure 5, is entirely different from 
the last species, the shell being 
very thin, smooth, and free 
from wrinkles of any kind. The 
hole for the wick is very small 
also. The color, however, is 
reddish, at least in large speci- 
mens, though some of the little 
ones are brown. Rich mark- 
ings of a deeper color some- 

ee times seem to show through the 
shell. Most of the specimens are obtained by 
dredging or from fishermen, and sometimes a 
whole cluster is pulled up, all attached to some old 
shell, and looking like a bunch of plums. ‘They 
are mostly collected in the vicinity of the Santa 
Barbara Channel, though they extend northward 
at least to Monterey Bay. 

Laqueus jéffreysi, Dall, Jeffrey’s Lamp-shell, 
resembles the last species, but lacks the rich, warm, 
reddish tints. The shell is heavier, browner, and 
‘the foramen, or opening, is larger. It is found 
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farther to the north, and was once called the Van- 
ecouver variety of the last species. They exist 
side by side, however, off the coast of California. 
Hemithrys psittacea, Linn., the Parrot Lamp- 
shell, is a northern species found in both oceans. 
Figure 6 represents a young specimen, showing 


Fig. 6, x 3 (*) 


The last member of the brachiopods 


the complete shell and the in- 
teriors of the two valves. The 
shell is thin, translucent, and of 
a yellowish gray color. This 
species has been dredged from 
the far north to San Diego, 
out of water sometimes nearly 
a mile in depth, where the tem- 
perature was well down 
towardsethe\ Gecormetartam 
The form here shown was once 
believed to be distinct, and was 
described under the name of 
Frieleia hall, Dall. That is 
now regarded as a young stage 
of the older species. 


to be described is closely related to some 
of the shells that are found in the oldest 
of the fossiliferous rocks. Perhaps, 
therefore, it has a direct pedigree reach- 
ing back farther than that of any other 
shell in the world. Its name is Glot- 
tidea albida, Hinds, the White Tongue- 
shell, (Lingula albida). It extends from 


Monterey to Lower California. I once gathered a 
few specimens from the mud flats of San Pedro,- 
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which were left bare by a low tide. <A friend 
instructed me to dig where I saw little narrow 
slits in the surface of the mud. I obeyed, and 
found that the little creatures were buried in holes, 
the tips of the shells being just beneath the surface. 
A fleshy stem longer than the shell, reached down 
into the mud, and served as an anchor. In the 
picture you see a remnant of the stem, curled and 
dry. When the tide returned, I dare say the crea- 
tures rose a little and began gathering minute 
particles of food from the water. The shells are 
smooth, thin, and when freshly gathered are more 
brown than white. Exposed shells, however, soon 
bleach. Leaving now the few Lamp-shells which 
are to be found on this coast, and which have 
already been described, we turn to another class 
whose species are numbered by the hundred, and 
which, though they cannot boast quite so ancient 
an ancestry, have at least served the human race in 
a far better manner. 

They are named Peélecypods; rather a hard 
name to pronounce, but no longer than the old 
name for the same creatures, viz., Lamellibranchs. 
The latter word refers to the fact that their gills 
resemble pieces of ribbon, while the more modern 
name means ‘‘hatchet-foot,’’ and was given be- 
eause many of them dig holes in the mud or sand 
by means of an organ which bears some resem- 
blance to an axe. Moreover, some of them use this 
hatchet as an organ of locomotion, and so the term 
pelecypod has a good reason to exist, though some 
of the class have no foot at all, and still more 
never use it to help themselves along. None of 
them are blessed with a head, a lack of which 
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organ any one of us would find very embarrass- 
ing; but not so our happy clam, for never having 
possessed a head he feels no need of one. 

So he digs a burrow with his hatchet-shaped 
foot and pulls himself down into it and feels rea- 
sonably safe. To be sure he needs food and some 
kind of breath, but he is so wonderfully made 
that he has little trouble in obtaining either, for 
in fact they come together. He has two tubes, or 
siphons as they are called, which he pushes up 
through the burrow to the surface of the sand, and 
then opens them out in the clear water above. 
Then he starts his pump, which is a double-action 
affair, and the work begins. Water is sucked 
down one pipe and forced up the other, and with 
the water come particles of food and dissolved air 
for breath. His wonderful gills absorb the latter 
and gather up the former, which they pass on to 
the mouth that is waiting to receive the nourish- 
ment. 

When the tide goes out and the sand is left bare, 
our happy clam has just to wait, that is all. But 
if you walk along over his hole he may become 
startled by your footstep and suddenly pull down 
his siphons into his shell. As they are full of 
water, the result will be a little fountain which 
you will see spouting up for an instant and then 
disappearing. If you have a hoe or a shovel you 
may now dig the poor fellow out of his revealed 
burrow, and his fancied security will prove vain; 
but if he is a large clam his burrow may be too 
deep to be easily explored, and if he be lively 
he may dig too. 
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If you pick up a dead shell and look inside one of 
the valves you may see that it is marked somewhat 
like Figure 59, except that the letters will not be 
there to guide you. The line p. |. is called the pal- 
lial line, because the pallium, or mantle, or plain 
skin of the animal is attached to the shell along 
this line. If the creature lives deep in the mud 
and has long siphons there will be quite a notch 
at p. s., which stands for pallial sinus. A sinus 
is a gulf, or bay. If the creature simply lives 
on the surface, or is only partly buried in the 
sandy bottom, he will have no need for long pipes, 
and the p. s. will be omitted. 

The two big scars marked a and a show where 
the adductor muscles were grown to the shell. 
These muscles are strong affairs, and enable the 
creature to close his doors with a snap and to 
hold them closed against all intruders. Sometimes 
there is but one adductor, as in the oyster, and 
then it is situated near the center of the shell. But 
when the clam shuts his shell he is obliged to 
stretch a thick, heavy spring, which, when it is 
dry, resembles rubber, though it gets brittle when 
itis dry. This spring is marked ‘‘1”’ in the picture, 
which stands for ligament. In some species the 
ligament is internal instead of external, and in 
such cases it is compressed instead of lengthened, 
when the clam closes his shells. In either case 
the elastic ligament opens the valves as soon as the 
muscles become relaxed, either by the will of the 
clam or by his death, for dead shells are nearly 
always partly open. 

The ligament also serves to keep the two valves 
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from falling apart, and beside it there are more or 
less hinge-teeth for the same purpose. The lateral 
tooth is marked ‘‘]. t.’’? in the picture, while the 
three cardinal teeth are situated just below the 
umbo, which is marked ‘‘u.’? One more mark, 
namely, ‘‘lu,’’ signifies lumule. This is a heart- 
shaped depression on the outside of the shell, half 
in each valve, and is seen when you look at the end 
of the shell, as in Figure 56. 

It is interesting to capture a healthy clam and 
put him in a jar of sea-water with a thick bed of 
sand at the bottom, and see him adjust himself to 
the changed conditions. He digs with his foot, 
and he pumps water through his siphons. His 
pumps, however, are invisible, for in reality they 
consist of innumerable little lashing hairs, or 
cilia, covering the surface of the gills. A bit of 
gill may be snipped off from a freshly opened 
oyster or clam and placed in a drop of sea water, 
under a microscope, and the movement can be 
plainly observed. 

Although the clam has no head, the part which 
goes down into the burrow first is called the front 
end, and the siphons always follow. In the dead 
shell the pallial sinus is therefore always at the pos- 
terior end. When a shell is in position for deserib- 
ing, as in the figure, the ligament is at the top. 
It is easy to see that Figure 59 represents a left- 
hand valve, for the position of the sinus is plain. 

In describing the shells of peleeypods we shall 
have oceasion to eall attention to all of these fea- 
tures, also to the epidermis, or periostracum, 
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which is a kind of horny covering on the outside of 
the shell that is found in some species. With these 
simple explanations we will pass on to a deserip- 
tion of the species, leaving a fuller account of the 
animal to the books on zodlogy, merely remarking 
that the shell is secreted by the mantle. 


The first shell of this great class that we are 
to consider is one that 
very few will ever col- 
lect, for it lives in the 
ocean where the water 
is very deep, from one 
to two miles being re- 
eorded by the ‘‘Alba- 
tross’’? at some of the 
stations where it was 
dredged. Its name is 
Solemya johnsoni, Dall, 
which may be rendered 
into English as John- 
son’s Solemya. It is a 
singular shell, with fin- 
gers of epidermis reach- 
ing out nearly an ineh 
beyond the edge of the 
firm portion. The whole 
shell is about four and 
a half inches long. It 
has been dredged from 
deep water off various parts of the coast as far 
north as Puget Sound. 


Fig. 8,x $ (*) 
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In the descriptions of species the same order 
will be followed as that adopted for the ‘‘List of 
West American Shells,’’ near the close of this 
volume. There the classification is given in full, 
though the notes about each species are very brief. 
Many of the species will not be described fully, 
for various reasons, most of which have been set 
forth at length in the Preface. But hints and 
suggestions will be freely given to help all who are 
very properly trying to arrange their specimens 
in a natural order. 

The next shell on our list belongs to the Nucu- 
lide, and is named Nucula (Acila) castrénsis, 
Hinds, the Camp Nut-shell. It is well named, 
for the shell resembles a three-cornered, dark 
brown nut, while its sides have sculptured mark- 
ings, reminding one of many steep walled tents. 
Internally it is beautifully pearly, and it has about 
seven little hinge-teeth on each side. The whole 
shell is wedge-shaped, and is about as large as a 
good sized pea, though it sometimes grows a lit- 
tle larger. This species is seldom found on the 
shore, but a large number were dredged off the 
coast of southern California a few years ago. The 
shells are sometimes thickly coated with fine mud. 
It has also been found in Puget Sound, and even 
farther to the northward. 

Nucula suprastriata, Cpr., the Fine-lined Nut- 
shell, has a much smaller shell, and the sculptured 
lines are concentric, instead of forming angles. 
It probably lives within about the same limits as 
the last species. 
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Nucula ténuis, var. lurida, Gld., the Thin Nut- 
shell, is the common species found in moderate 
depths about Alaska, and in deeper water farther 
south. It has been known as N. expansa, KRve. 

Nucula carlotténsis, Dall, the Charlotte Nut- 
shell, is a small species, only 6 mm. long, dredged 
from deep water off Queen Charlotte’s Islands by 
the U. S. Steamer ‘‘ Albatross.’’ It has been con- 
founded with N. exigua, Sby., which is a Panama 
shell, smaller, more inflated, and with less con- 
spicuous sculpture. 

The shells belonging to the Family of the Lédi- 
de are grouped under two genera, Léda and 
Yoldia. Specimens are not common, most of the 
species living in the sea where the water is deep 
and cold. A good many species have been found 
off various parts of the coast. The shells are 
mostly small, and are rounded at one end, while 
the other end is more or less prolonged into a 
horn or hook. Internally, there are many small, 
ecomb-like hinge-teeth, extending away from the 
center on either side. Externally the shells have 
many concentric markings, and when fresh are 
covered with a smooth, almost transparent epider- 
mis. Only a few species will be described here, 
while others will be mentioned in the List, near the 
end of the book. 

Figure 9 represents Léda ha- 
mata, the Hooked Leda, though 
the picture is nearly three times 
—— as long as the real shell, as is in- 
Bie a dicated by the fraction, }. The 


22 WEST AMERICAN SHELLS 


shell is compressed and of a dark chestnut brown 
color. The specimen was obtained by dredging 
near Catalina Island, in about 300 feet of water. 

Another species, considerably larger than the 
last, but not quite so long as the figure, is Leda 
taphria, Dall, the Grooved Leda. The name is 
taken from the Greek, and means, ‘‘full of ditches 
or furrows.’’ The shell is as round as a fat bean. 
There are more grooves on the sides than in Fig. 
9, as might be expected from the name, but the 
narrow end of the shell is much shorter. The 
specimens in my cabinet were obtained from San 
Pedro Bay. 

The genus Yoldia resembles Leda in some 
respects, but the shells are generally larger and the 
posterior end is not so prolonged or distinctly 
marked. The hinge-teeth are V-shaped and nu- 
merous, sometimes numbering 20 or more on a 
side. There are a good many species found along 
our coast, but most of them live at a considerable 
depth, or in the cold waters of the north. 

The largest of the 

Pi ‘ species is named Yol- 

by), dia codperi, Gabb, Coop- 

Dy r’s Yoldia, and some- 

times it grows to a 

length of two or three 

Big.) 10g inches. The shell is thin 

and compressed, while the hinge-teeth are very 

numerous, there being about 12 in front and 40 

or 50 behind. The surface has distinct concentric 

ridges. It is found fossil at San Pedro, and living 
off the coast of central California. Figure 10. 
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Yoldia montereyénsis, Dall, the Monterey Yoldia, 
has a length of 52mm. It was dredged in Mon- 
terey Bay, from mud where the water was nearly 
half a mile deep. The hinge-teeth are about 20 
in number on each side, and the epidermis is green. 
The other Yoldias will be briefly mentioned in the 
List. It may be well to mention the fact that the 
name Yoldia is derived from that of the Countess 
Yoldi, to whom this genus was dedicated by Moller, 
im 1832. 

The genus Malletia resembles Yoldia, but the 
ligament is external, elongated, and prominent, 
while in Yoldia it is slight. Mallétia faba, Dall, 
the Bean Malletia, has an elegant little shell, 
nearly an inch long. It is smooth, ovate, inflated, 
with a polished epidermis. It has been dredged 
from deep water off the coast in various places 
from British Columbia to San Diego. 

The Arcidg, though very abundant in some 
parts of the world, are but poorly represented on 
this coast. In general they prefer warmer waters, 
being especially common on the coast of Florida. 
The Arks, as they are called, have a great number 
of small hinge-teeth, which are similar in shape, 
and taken together they resemble a comb. The 
shells are generally strong and well developed. 

Arca reticulata, Gmel., the Cross-lined Ark, is 
very small, and has been found from San Pedro 
southward. Arca mutabilis, Sby., and Arca mul- 
ticostata, Sby., are occasionally found at San Pedro 
and vicinity, though really belonging to the fauna 
of Mexico. 
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Glycymeris intermédia, Brod., the Medium Ark- 
shell, is round lke a button, and is about half an 
inch across. The shell is solid, white, though 
tinged with brown, and its inner edge is finely 
erenulated. The hinge area is crescent-shaped, 
and is marked with many small, transverse hinge- 
teeth. It was formerly called Aaxinea intermedia. 

Figure 11 repre- 
sents both the in- 
side and outside of 
a remarkable shell 
from northern 
Alaska. As it was 
dredged from pret- 
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brown color. The margin of the shell is curiously 
bent, making a deep pit behind the hinge. The 
name is Limopsis vaginata, Dall, and we will call 
it the Bearded Ark-shell. 


CHAPTER 11 
MUSSELS AND PECTENS 


And now our investigations will take us away 
from the sea for a little while, and we will leave 
its rolling waves, its stretches of sand, its high 
cliffs, and its deep, still, cold abyss. We will make 
our first trip to the rivers and lakes, and we shall 
find them inhabited by mollusks also, though it 
will be easy to distinguish them from the creatures 
that live in the sea. Throughout our broad land 
the great streams abound in what are often known 
as river-mussels. They are especially numerous 
in the tributaries of the Mississippi, for those 
streams largely flow over limestone formations, 
which furnish material for the shells of the mol. 
lusks. They are not so common on the West Coast, 
for the probable reason that the water is not so 
hard as it is on the other side of the mountains. 
For many years the mussels were seldom dis- 
turbed, but of late years vast numbers of them 
have been collected for their pearly shells, out of 
which innumerable buttons are cut and turned. 
Oceasionally a valuable pearl is found inside one 
of these common looking shells. 

The first species to be mentioned in this list is 
Margaritana margartifera, Uinn., the Pearly 
River-mussel. In the upper Sacramento River, 
near Redding, they are numerous and grow to the 
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length of about four inches. They have even been 
found in streams of the northern Sierras, up to the 
height of 5,000 feet. They also live in Oregon, 
Washington and the Hast. 

The shell is oblong in shape, with the umbo 
near one end. There is a strong, prominent hinge- 
tooth, also distinct muscle-scars and an unbroken 
pallial line. The interior of the shell is pearly and 
deeply tinted, usually purple but sometimes blue 
or salmon-colored. The outside is covered with a 
dark, horny epidermis, usually much eroded at the 
umbones. The river-mussels do not burrow 
deeply, but are only partly buried in the sand. 
They love quiet stretches where the current is not 
too strong, and where there is but little danger that 
they will be overwhelmed with sand or mud. They 
multiply rapidly, though many of the young ones 
perish after they are thrown out into the current 
to shift for themselves. Those that survive begin 
to build shells, and when they are once established 
their growth is rapid. M. falcata, Gld., is a variety 
of the above species. 

The Anodontas belong to the same great family, 
but are destitute of hinge-teeth, as their name 
indicates. 

Anodonta nuttalliana, Lea, Nuttall’s Anodon, 
is shown in Figure 12. This river-shell is very 
thin, of bluish pearl within, and is covered with a 
greenish-brown epidermis. The hinge line is pro- 
longed obliquely upward, forming a nearly right 
triangle above the oval part of the shell. Its length 
is three inches. The specimen from which the 
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engraving was made was taken from the San 
Joaquin River. 

Dr. Isaac Lea described three other species from 
this part of the country, all of which are closely 


related, and which Dr. Stearns regards 
rb) 


(ag: Vari- 


eties of one and the same species.’’ If we take the 


same view, they will all belong to nuttalliana, as 
that species was described first. I will give, how- 
ever, Dr. Lea’s original description for each of the 
three. The names will indicate where the speci- 
mens were originally collected. 

Anodonta wahlamaténsis, Lea, the Willamette 
Anodon. ‘‘Shell winged, triangular, somewhat 
inflated, inequilateral; valves thin and connate; 
beaks rather compressed and undulated at the 
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tip, epidermis somewhat shining; nacre white. 
More inflated than nuttalliana.’’ 

Anodonta oregonénsis, Lea, the Oregon Anodon. 
‘‘Shell subalate, elliptical, somewhat inflated, in- 
equilateral; valves thin, beaks scarcely prominent, 
undulated at the tips; epidermis somewhat shin- 
ing and striate; nacre white.’’ 

Anodonta californénsis, Lea, the California 
Anodon. ‘‘Shell subalate, smooth, elliptical, some- 
what inflated, rounded behind; valves thin, beaks 
very small and undulated at the tips; epidermis 
olive-colored, shining; nacre white and iridescent. 
Smaller and more inflated than nuttalliana.’’ 

Anodonta kennérlyi, Lea, Kennerly’s Anodon. 
Lea’s deseription is as follows: ‘‘Shell smooth, 
elliptical, subeylindrical, somewhat ventricose, 
very inequilateral, somewhat truncate before, bi- 
angular behind; valves very thin, semitranspar- 
ent; beaks scarcely prominent, finely and closely 
undulate at the tips; epidermis yellowish olive, 
shining, striate at the margin without rays; nacre 
bluish-white and very iridescent. From near Puget 
Sound.”’ 

Anodonta dejécta, Lewis, the Low Anodon, is a 
species related to Gonidea angulata, though it 
lacks the sharp shoulder of that species. It is 
smooth and shining, shghtly winged, with a thin 
epidermis which gradually wears off in exposed 
places; somewhat rayed in the posterior regions. 
The interior is lurid, brownish or purplish, shad- 
ing to lighter at the edges. It grows to be over 
three inches in length. It is found in Arizona 
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near Tucson, at Laguna Station, San Diego Co., 
Cal., and also in Mexico. 

Anodonta beringiana, Midd., Bering’s Anodon. 
This A. yuokanensis, Lea, of which the descrip- 
tion is as follows: ‘‘Shell smooth, elliptical, very 
much inflated, very inequilateral, somewhat  bi- 
angular behind, rounded before; valves somewhat 
thick, beaks a little prominent, somewhat undulate 
at the tips; epidermis dark brown, without rays; 


nacre whitish. This species lives in Kamchatka 
and vicinity.’’ Dr. Lea’s specimens were sup- 
posed to have come from the Yukon River. 
Gonidea angulata, Lea, the Angled Anodon, 
Figure 138, (Anodonta angulata). The typical 
form is very distinct, a sharp ridge dividing the 
shell into two unequal parts, as shown in the cut. 
This ridge fades out, however, in other specimens, 
and is sometimes nearly or quite wanting. The epi- 
dermis is dark brown, the shell pearly within, and 
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somewhat flesh-colored. The common length of 
adult specimens is three or four inches. The range 
of this species is from central California to Brit- 
ish Columbia northward, and Idaho eastward. 

Returning to the sea once more, we first mention 
a remarkable new shell obtained a few years ago 
by Mr. and Mrs. Oldroyd, of Long Beach, Cal., 
from fishermen who took it alive from 25 fathoms 
of water in San Pedro Bay. It was named Atrina 
oldroydii, Dall, and we may eall it Oldroyd’s 
Pinna. In fact, it is the first Pinna found in this 
part of the world, although in some portions of the 
ocean these great ‘‘feather-shells’’ are common 
enough. The specimen in question is over nine 
inches long, pointed at one end, and broad above. 
Its color is almost black, while the inside is a dark 
olive gray, with some iridescence. The description 
was published in 1901. 

From a very large shell we turn to a very small 
one, one-eighth of an inch in length. It is white, 
oval, and shaped like a minute Pinna. It is named 
Philobrya setésa, Cpr., the Moss-lover, (Bryophila 
setosa). It oeceurs from Santa Barbara south- 
ward. 

The great family of the Mussels have elongated, 
dark-colored shells and most of them spin a byssus 
of strong threads by which they anchor themselves 
to a place of safety. Where the waves dash over 
the rocks and the white foam curls like flowing 
milk, there the mussels love to make their home. 
Moored by their strong cables they enjoy the rush 
of air and water and fear no danger. 
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The principal species on our 
coast is named Mytilus califor- 
nianus, Conr., the California 
Mussel. A good picture is given 
in Figure 14. This species can 
: easily be distinguished by the 
\s ww conspicuous ribs, which are 

Sj never wholly absent, particu- 
larly on the newest parts of the 
shell. The beaks of old speci- 
mens are apt to be much eroded, 
but the growing edge is protect- 
ed by a glossy epidermis. The 
general color of the shell is 
purple, though the thicker 
parts of it are white, and some- 
times there are streaks of 
brown, which harmonize re- 
markably well with the purple. Occasionally a very 
large and perfect specimen is polished on a lapi- 
dary’s wheel, and the result is remarkably pretty. 
But far more often we see nature’s method of 
bringing out the colors. If you find a little beach 
near a mussel ledge you will notice that the sand 
contains unnumbered bits of blue and white and 
brown, all bright and polished and forming the 
most lovely bed of gaily colored gravel. If you 
examine the pieces you will find that most of them 
are nothing but broken mussel shell, and you will 
admire the bright colors which blend so_ per- 
feetly. And while speaking of colors, let me ask 
you to observe the combinations all along the rim 
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of the ocean. What soft tints of olive green in the 
seaweeds, enlivened by the brilliant red of a star- 
fish or the bright emerald of a frill of Ulva. How 
beautifully they harmonize with the gray of the 
rocks and the blue of the sea and sky. What fer- 
tile suggestions for an artist who is seeking new 
patterns for a fabric or a carpet. 

But to return to our mussel, the flesh of which is 
bright orange-colored. Its shell is one of the first 
on our coast that received attention in Kurope. In 
1789 Captain George Dixon published an account 
of his voyage around the world, and speaks of find- 
ing this species on the northwest coast of America, 
in the following words: : 

We saw, also, on this coast a kind of mussel, in color and 
shape much like the common edible mussel of Europe, but differed 
in being circularly wrinkled and a great deal larger. One valve 
I saw at Queen Charlotte’s Islands measured above nine inches 
and one-half in length. With pieces of these mussels, sharpened 
to an exquisite edge and point, the Indians head their harpoons 
and other instruments for fishing. They fasten them on with a 
kind of resinous substance. 

Mytilus edulis, Linn., the Edible Mussel, is the 
same species that is found on the shores of the 
Atlantic. The shell is smooth and regular and is 
covered with a dark, glossy epidermis. The shell 
is smaller than that of the last, and it is more often 
found in quiet water. In San Francisco Bay, a 
variety, glomeratus, Gld., is found clinging in 
large groups to posts and wharves. Its length is 
seldom more than two inches. It is one of the few 
mollusks commonly found for sale in the San 
Francisco markets. 
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There is another mussel, found chiefly in the 
south, concerning which there has been much dis- 
cussion. In West Coast Shells it is called Mytilus 
bifurcatus, Conr., but it seems to have been con- 
founded with another shell of the same name. In 
1898 it was renamed Mytilus stearnsi, Pils. & 
Raym., Stearns’ Mussel, and by this name we 
trust that it will continue to be known. [Extern- 
ally it greatly resembles Figure 15, though it is 
usually considerably smaller. Internally it may 
be distinguished from a Septifer by the absence of 
a deck across the point of the umbo. 

Figure 15 is a good picture of the 
little shell referred to above. Its name is 
Séptifer bifurcatus, Rve., the Branch- 
ribbed Septifer. Its generic name means 
partition-bearer, and was given from the 
iy fact that a little shelly deck is stretched 
across a small part of the interior of 
each valve near the umbo. The shell is 
strong, has a thick, dark epidermis, and is very 
pearly within, where the color varies from white 
to dark purple. Outside, the ribs increase in num- 
ber towards the edge of the shell, sometimes seem- 
ing to actually fork into two. Sometimes the out- 
side is exceedingly eroded and almost all signs of 
ribs disappear, or the surface may become in- 
crusted with foreign substances. The Septifer 
spins a strong byssus and attaches itself to stones, 
where it may dwell in safety. Occasionally a 
specimen is found nearly twice as long as the pic- 
ture. On the whole, this is a very interesting shell, 
and should be sought for, especially in the south. 


Fig. 15 
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Closely allied to the common mussels is another 
group of shells which for some reason have been 
popularly known as ‘‘horse-mussels.’’ The true 
name is Modiolus, formerly spelled Modiola, 
which means a little measure, or drinking cup. 
They are usually more solitary in their habits 
than the true mussels, and they often spin a kind 
of covering, filled with bits of broken shells. Some 
live in the mud, with only a small part of the shell 
above the surface. In all of these shells the umbo 
is not at the extreme point, as in the mussels, but 
a part of the shell projects by the hinge, forming 
a rounded lobe. 

Of the species found on this coast there is first 
Modiolus modiolus, Linn., the Great Horse-mussel, 
most abundant in northern waters. In Puget Sound 
there have been found specimens nine inches long 
and four inches in diameter, standing perpendic- 
ularly in the mud. The epidermis is strongly 
bearded near the edge of the shell, while the buried 
parts are strongly eroded. They grow rapidly. 

Modiolus capax, Conr., is a similar species from 
the south, though I have grave doubts whether it is 
really distinct from the last species. I have gath- 
ered them abundantly about San Pedro. When 
the epidermis peels off from the outside of the 
shell the latter often appears of a brick red color. 

Modiolus réctus, Conr., the Straight Horse- 
mussel is shown in Figure 16. The shell is long 
and narrow, thin and delicate. The epidermis 
near the hinge end is dark brown and glossy; in 
front it is light brown, with numerous chaffy 
hairs; internally the shell is white. The common 
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length is three or four inches, but a variety flabel- 
lus, Gld., found in British Columbia and in deep 
water off the coast of California, grows to a much 
larger size. 

Modiolus fornicatus, Gld., Arched Horse-mus- 
sel, has a very short and full shell, somewhat 
wedge-shaped, having a breadth more than half 
of its length. The naked shell is white, though 
sometimes tinted, and it is normally covered with 
a light brown epidermis, especially near the edges. 
This shell is sometimes found solitary, but at 


Fig. 16 

other times in large masses, grouped around the 
base of a seaweed, or in some similarly protected 
situation. The common length is about an inch. 

Modiolus plicatulus, Lam., the Plaited Horse- 
mussel, is really an Atlantic species, being ex- 
tremely abundant formerly in the ‘‘ Back Bay’’ of 
Boston, a spot now covered with beautiful streets 
and fine buildings. It doubtless came to Califor- 
nia with seed oysters, which were planted in San 
Francisco Bay, where it may now be found in con- 
siderable numbers, and where it may ultimately 
become as abundant as it was in Boston. It has 
a rather pretty shell, about two inches long, with 
a glossy epidermis. It is marked by a great num- 
ber of small but very distinct plaits or ribs, radiat- 
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ing forward from the umbo. The ligament is long 
and strong, and the interior of the shell is tinted 
with purple. 

It is extremely interesting to note the different 
habits which members of the same family now pos- 
sess, and which they may have acquired long ago 
and passed down to posterity. The long, singu- 
lar shell shown in Figure 17 is evidently a kind of 
mussel, but its owner prefers a safe, sheltered re- 
treat to a mere anchoring place on the side of a 
wave swept cliff. The name of this species is 
Adula falcata, Gld., the Pea-pod Shell. Among 
the difficult things to explain is the fact that a mol- 


Fig. 17 


lusk, with a thin and flexible shell, can bore a deep 
hole into hard rock. But this creature does it, for 
I found the rocks of Duxbury Reef at Bolinas al- 
most alive with this and other borers. It spins a 
byssus, too, like other mussels, and attaches itself 
to the sides of its burrow. The figure represents 
a rather large specimen. The inside of the shell 
is white and pearly, while the outside is covered 
with a dark chestnut epidermis, which has num- 
erous transverse wrinkles. 

Adula stylina, Cpr., the Short Adula, is smaller, 
shorter, and has very angular shells with a brown 
epidermis destitute of distinct wrinkles. 

Lithophagus plimula, Hanl., the Rock-eater, has 
a small, cylindrical shell, rounded in front and 
tapering behind. It constructs a burrow some- 
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times in rocks and sometimes in old shells. It has 
a light brown epidermis, and is an inch or two 
in length. 

Modiolaria taylori, Dall, Taylor’s Modiolaria, 
has a little shell, hardly a quarter of an inch long, 
shaped like a true Modiolus. It has a greenish 
epidermis, with dark purple nacre shining 
through. It was found in tide-pools at Victoria, 
ibe Cs, by Rev. G. W. Taylor: 

Modiolaria vernicosa, Midd., the Varnished Mo- 
diolaria has an oval shell, with beaks near one 
end. It is smooth, reddish brown, and has a bril- 
liantly polished epidermis. Its length is 15mm. 
and it is found in Alaska. Other species will be 
found mentioned in the List. 

Crenélla decussata, Montagu, the Netted Cren- 
ella, is a little affair about 3mm. long, which is cir- 
cumboreal in its range. The valves are rounded, 
and marked by numerous radiating ribs. The 
edge of the shell is crenulated behind the ligament 
area. While it is sometimes found in San Pedro 
Bay, its home is in the north, where several other 
allied species are found. 

The Pectens, or Seallop-shells, are among the 
most pleasing mollusks to be found in the ocean. 
Of regular shape, brightly colored, and _ finely 
sculptured, it is no wonder that these shells have 
been imitated in all sorts of carved work. And if 
one is fortunate enough to become acquainted with 
a live specimen, he will be abundantly rewarded 
by watching its interesting habits. We have a 
good many species on this coast, some of which 
are not too distinct. 
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The first in 
importance 1s 
Pécten ae- 
quisulcatus, 
Cpr, the 
Speckled Pece- 
ten, a good 
view of which 
is given in 
Paguiren ales 
This species 
abounds in 
the .sioamnl. 
where it can 
be dredged, 
though good 
specimens are often found at low tide. This crea- 
ture can swim freely by flapping its broad shells, 
though it sometimes moors itself to a piece of sea- 
weed by spinning a byssus with the aid of a singu- 
lar little organ shaped like a finger. You will no- 
tice in the picture a little notch in the back shell, 
just under the left ‘‘ear,’’ through which the little 
creature thrusts out the finger when spinning the 
threads. Ina good specimen you will find that this 
opening is set with little projections, like the teeth 
of a comb. 

Pécten caurinus, Gld., the Weather-vane Shell, 
(Amusium caurinum), is a large species found in 
the north, which has very broad, thin, and flat 
shells, marked by about twenty ribs. The edges 
are thin, the ears small, and the color white within 
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and light brown without. Diameter five or six 
inches. 

Pécten diegoénsis, Dall, the Diego Pecten, some- 
times known as Pecten floridus, Hinds. This fine 
shell sometimes grows nearly as large as the last 
species, though it is totally distinct. Its two valves 
are unlike, one being nearly flat, while the other 
is moderately arched. Both have very large and 
distinct ribs, twenty or more in number, with deep 
channels between them. The shells vary in color 
from dark red on the flat side to yellow on the 
eurved. <A fine specimen, three inches across was 
given me some years since, by a lady living in Pa- 
cific Grove, who found it alive at low tide. Its 
color is yellow throughout. Fine, large specimens 
have also been dredged at various places. As its 
name indicates, its home is in the south. 

Figure 19 repre- 
sents an exquisite- 
ly beautiful species 
which is essenti- 
ally a northern, 
deep water inhabi- 
tant, though it is 
oceasionally found 
quite far down the 
coast. The shell is 
thin, the ears very 
unequal, and the 
edges of the princi- 
pal ribs are eut in- 
to many short and 
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slender teeth. The valves differ from each other 
in sculpturing and color, the under one having 
more ribs and being nearly white, while the upper 
one is richly marked with concentric bands of pink. 
Its name is Pécten hericeus, Gld., the Pink Pecten. 

In West Coast Shells it was named Pécten has- 
tatus, Sby., the Spear Pecten. That name is now 
applied to a similar species, closely allied, found 
in deep water off Southern California, the 
adult shells of which are about one and a half 
inches across. The ten very prominent ribs on the 
back have long-toothed combs, while the colors of 
the shell are very vivid, ranging through various 
tints of red, yellow, and purple. 

Pécten rubidus, Hds., the Red Pecten, is from the 
north, and closely resembles Figure 19, but the 
ribs are more smooth and even, and are without 
the serrations so prominently seen in that species. 

Peécten latiauritus, Conr., the Broad-eared Pec- 
ten, is a southern species, about an inch across, 
having thin valves, with twelve to fifteen squarish 
distinct ribs. The ears of the shell, by which we 
mean the flattened parts on each side of the umbo, 
are broad and pointed. Color, white and brown. 

A variety of this species, known 
as var. monotimeris, Conr., is shown 
in Figure 20. In West Coast Shells gy 
it was described as a distinct species. { 
The shell is very thin and delicate, 
the ribs rounded and rather faint, 
and the ears are smaller than in the 
last. The colors incline to yellow and brown, vari- 
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ously mottled with zigzag lines of white. I have 
found this species living at San Pedro, and at 
times it is abundant as far north as Carmelo Bay, 
near Monterey. 

Pécten davidson, 
Dall, Davidson’s 
Pecten, is represent- 
ed in Figure 21, the 
form and_ sculpture 
of both valves being 
plainly shown. The Pesos ae. 
left valve has twenty-one rounded ribs, while the 
right is nearly smooth. The color is waxen white. 
It was dredged from deep water off Alaska, and 
in Bering Sea. 

Pécten randolphi, Dall, Randolph’s Pecten, was 
obtained by the U. 8. Fish Commission from deep 
water at various stations extending from Bering 
Sea to Mexico. The shell is thin, glossy, and un- 
sculptured, translucent white in color, and meas- 
ures about an inch in diameter. 

Pécten vancouverénsis, Whiteaves, the Van- 
eouver Pecten, is perhaps the smallest member of 
the genus to be found on our coast. The little 
shells are only 5mm. across, and are very fragile. 
Form nearly circular, ribs fine and numerous, 
color very light brown. It has been collected in 
British Columbia, also in San Pedro Bay at a 
depth of two hundred fathoms. 

Pécten ventricosus, Sby., Bulged Pecten, is found 
fossil at San Pedro, but is said to be living from 
Santa Barbara southward. ‘‘P. aequisuleatus re- 
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sembles this species very closely, but is thinner and 
flatter and has narrower ribs.’’ (Arnold.) Diam- 
eter, about two inches. 

We now come to a not- 
able species which differs 
from the typical Pectens 
in that the valves become 
unsymmetrical when they 
become old. It is called 
Pécten (Hinnites) gigan- 
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ribbed, unequally eared 
left valves, some white, 
some yellow, and some 
2 red, while the right valves 
: have about twelve serrated 
ribs and are apt to be mottled in color. When the 
shell is about an inch long a reddish purple spot be- 
gins to show along the hinge area, inside the valves... 
This spot increases with age, and never fades, 
though the shell may be sadly worn and broken. 
Fragments of shell on the beach show the color dis- 
tinetly. At the same time the little creature quits 
its free life and settles down in some quiet nook, 
like the inside of an old abalone shell. There it 
turns over on its left side and begins to grow, fast- 
ening itself firmly to the nook that it has chosen. 

And now, as it is confined, it loses its perfect 
symmetry and grows in whatever direction it has 
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room, sending out short spines and thorns for de- 
fence. Sometimes it becomes a giant indeed, with 
thick shells four or five inches long; but more often 
it is considerably smaller. The ligament is inter- 
nal, lodged in a deep, narrow pit; the central mus- 
cle-secar is smooth and very large. Live specimens 
are not common, but dead shells are thrown up all 
along our coast. Figure 22 shows a long and nar- 
row specimen. 

Lima dehiscens, Conr., (Lima orient- 
alis), the File-shell, is shown in Figure 
23. It resembles a Pecten, but the ears 
are small. The animal can swim freely. 
The shell is pure white, delicate, oblique, 
the valves gaping on one side. Seulp- 
turing fine and straight, like the teeth of a file. It 
is sometimes thrown up by storms, and is also 
found attached to seaweed. Some specimens grow 
much larger than the figure. It occurs from Mon- 
terey southward. 


Fig. 23 


CHAPTER III 


OYSTERS AND SMALL CLAMS 


The shell shown in 
Figure 24 is found 
along the whole coast. 
Its name is Monia mac- 
roschisma, Desh., the 
Pearly Monia. It is also 
known as Placuanomia 
and Pododesmus. It be- 
longs very closely to 
the oyster family, but 
has decided differences. 
You will notice that one 
of the valves is much smaller than the other, and 
that it also has a large hole in the center, through 
which you can see an oval muscle-sear with lines 
radiating from the center. The small valve is 
rarely found, as it usually adheres to the rock, 
even after the death of the animal, while the up- 
per valve is torn off by the waves and washed 
ashore. The outside of this upper valve is rough, 
and marked by irregular, radiating ridges; but 
the inside is sometimes beautifully pearly, the 
green and purple tints being most common. There 
are two muscle-sears, the lower one of which is 
not shown in the cut, but it is smaller and smoother 
than the other. The shell is normally circular, 


OYSTERS AND SMALL CLAMS 45 


though it assumes various shapes. The picture 
represents a rather small specimen. When the 
structure and color of the interior are once known, 
even a small fragment of this shell can be readily 
recognized. 

Anomia lampe, Gray, the Lawless Shell. This 
is a southern species, smaller than the last, having 
a very thin and delicate shell. It also hes upon 
its right valve, which is coneave and perforated. 
Through the opening runs a strong byssal plug, 
firmly attaching the whole to the support on which 
it rests. Color, yellow, shining; upper valve 
marked with four muscle impressions, instead of 
two, as in the last species. It gets its name from 
its irregular habits of growth. 

The oysters come next, and they can be quickly 
disposed of. While the fossil shell-beds in the 
Coast Mountains show that in a former geologi- 
eal age the oysters of this coast grew to huge di- 
mensions, a single shell weighing several pounds, 
yet now the native oyster of Puget Sound and the 
California coast is a little affair, the greatest di- 
mension of the shell being only two inches, while 
most specimens are still smaller. This native 
species is named Ostrea lurida, Cpr., the Lurid 
Oyster. There are two quite distinct varieties, 
expansa, Cpr., which is nearly cireular and is at- 
tached by the whole surface of the lower valve, 
and rufoides, Cpr., whose shells are reddish in 
eolor. Although of small size, these oysters make 
a very delicious stew. 

Ostrea virginiana, Lister, the Eastern Oyster, is 
brought here from Baltimore and other Atlantic 
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ports. The young oysters when about an inch 
long easily endure the seven or eight days of 
travel across the country, and when planted in our 
bays they thrive and grow rapidly. In three or 
four years they are ready for the market. While 
they do not seem to reproduce very successfully, 
it is certain that some of the young survive and 
grow. More experiments in artificial propaga- 
tion are needed. 

We now come to a very different fam- 
ily of mollusks, namely, the Carditidae. 
Figure 25 gives a good idea of Cardita 
(Carditamera) subquadrata, Cpr., the 
Little Heart-shell, (Lazaria subquadrata). The 
name is very much longer than the shell, of which 
the picture is even too large. It has a firm, hard 
little shell, however, and can easily be identified 
by the strong ribs which radiate from one corner. 
Color, brownish-white, the inside sometimes 
stained with purple. It may sometimes be found 
alive, attached to stones, while dead specimens are 
often washed up with the gravel on the beach. 

In Figure 26 we 
have a life size pic- 
ture of the inside 
of the right valve 
of Calyptogena pa- 
cifica, Dall, the Pa- 
cific Calypto. The 
outside of the shell 
is nearly smooth, 
being marked only by lines of growth, though the 


Fig. 25 
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white shell is covered by a thick, greenish epider- 
mis. It was dredged off Dixon Entrance, Alaska, 
in 322 fathoms of water. You will notice in this 
shell, as in all belonging to this great family, that 
the pallial line is entire, showing that these crea- 
tures do not burrow deeply 
in the mud at the bottom of 
the sea. 

Figure 27 gives a good ex- 
ternal view of Venericardia 
alaskana, Dall, the Alaska 
Venus-heart. It was collect- 
ed at Nunivak Island, in Ber- 
ing Sea. Notice the strong 
ribs, the lines of growth, and As » 

zee 


Fig. 27, (*) 


the artistic outline of the 
shell. 

Figure 28 shows both an 
inside and an outside view 
of Venericardia ventricosa, 
Gld., the Ventricose Venus- 
heart. These figures, as ex- 
plained by Dr. Stearns, were 
made from a specimen found 
in Puget Sound. The spec- 
ies lives, however, from the 
Aleutian Islands in the 
north to Catalina Island in 
the south, where it has been 
dredged in thirty fathoms of 
water. 
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Venericardia barbarénese, 
Stearns, the Santa Barbara 
Venus-heart, shown in Fig- 
ure 29, resembles the last 
species, but is more cireu- 


Fig. 30 (*) 


/ lar, has more ribs and a less 
prominent beak. Dredged 
off Santa Barbara Islands 
in green mud, at 276 fath- 
oms depth. 

Figure 30 gives an inside view of Venericardia 
crassidens, Brod. & Sby., the Heavy-toothed Ve- 
nus-heart. The figure is of the natural size, and 
the specimen from which it was made was obtained 
in the vicinity of Iey Cape. Notice the very heavy 
hinge-teeth, from which the species received its 
name. 

The last member of this family to be noticed is 
named Milnéria minima, Dall, the Least Milner- 
shell. It was discovered by Dr. Wm. H. Dall in 
1866, at Monterey, where it was found nestling on 
the backs of abalones. It is a curious little bi- 
valve, about as large as a grain of wheat, light 
brown in color, very strongly angled, and marked 


Fig. 29, x 7 (4) 
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by numerous lines of growth. It is worth look- 
ing for. 


The members of the genus 
Astarte have thick shells 
eovered with dark, heavy 
epidermis. Astarte, by the 
way, was the Syrian Venus, 
so we have another mythical 
name added to the many 

Fig. 31 (+) which have gone before. As 
Venus was supposed to represent beauty, so the 
beautiful shells are appropriately given her vari- 
ous names. Figure 31 represents Astarte alask- 
éensis, Dall, the Alaska Astarte. The figure is 
about natural size, and very plainly shows the 
pecularities of the shell. The epidermis, or peri- 
ostracum, is very dark, and becomes black in old 
shells, while the shell itself is white. This species 
lives in Bering Sea, and has been found as far 
south as Puget Sound. 

Astarte polaris, Dall, 
the Polar Astarte, is 
shown in Figure 32, 
which is somewhat en- 
larged. The shell is 
more delicate than the 
last, with finer and 
more numerous ridges, 
and it has a_ polished, 
light brown epidermis. 
It comes from Alaska, near the Shumagin Islands, 
also from Baffin’s Bay on the Greenland Coast. 


Fig. 32, x $ (*) 
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Figure 33 shows the 
appearance of the Ks- 
quimalt Astarte, As- 
tarte esqumalti, Baird, 
which may be easily 
recognized by its ir- 
regular sculpture, so 
clearly shown in the fig- 
ure. This species ranges 
from the Aleutian Islands to Puget Sound. 

Astarte vernicosa, Dall, the 
Varnished Astarte, is a small 
species, with a shell covered 
with yellow-brown periostra- 
cum, brilliantly polished. It is 
found in Bering Sea. There are 
also several other species of Fig. 34, x £ (*) 
Astarte, which will be briefly mentioned in the 
List. 

Crassatélla marginata, Cpr., the Margined Cras- 
satella, is a minute, southern shell, about the size 
of a large pin-head. Somewhat triangular, yel- 
lowish, marked with brown chevrons. 

Chlamydoconcha orcuttr, Dall, Oreutt’s Cloak- 
shell, is a singular mollusk, discovered by Mr. 
Charles R. Oreutt under stones in False Bay, near 
San Diego. It is a bivalve mollusk, but the shells, 
singularly enough, are internal, and very minute 
when compared with the size of the body, which is 
about an inch long. The animal is shaped some- 
what like a cowry, and the flesh is translucent and 
jelly-hke. 


Fig. 38, x 7 (*) 
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Under the Leptonidae we have quite a number 
of shells, most of them small. 


Fig. 35, x 7 (*) 


Figure 35 gives an en- 
larged view of Hrycina 
compressa, Dall, the Com- 
pressed Erycina, which 
has a thin, white, com- 
pressed — shell, covered 
with a thin, wrinkled per- 


iostracum. It occurs in Bering Sea and south- 


ward as far as Sitka. 


for Venus. 


Krycina is another name 


In Figure 36 we havea singular combination, The 


greater part of the picture 
is a ventral view of the 
Mud Prawn, Gébia puget- 
énsis, Dana, which lives 
in Puget Sound, and is 
very expert in burrowing 
in the soft sand. But at- 
tached to its abdomen is : 
little mollusk, represented 
of natural size, which the 
prawn earries along 
wherever it goes, whether 
willingly or not I do not 
know. This little mollusk 
is named EHrycina rugi- 
fera, Cpr., the Rough Ery- 
eina. It was formerly 
called Lepton rude, Whit- 
eaves. 

We now come to two 


Fig. 36 (*) 
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little shells, very smooth and pretty, the first of 
which is named Keéllia laperousu, Desh., the 
Smooth Kelly-shell. When living, it is covered 
with a shining, light brown epidermis. Ligament 
small, internal. This little nestler lives in shel- 
tered places, such as holes in the rocks; often in 
the deserted homes of the piddocks, or rock-borers. 
T once found a whole colony of them, of different 
ages, all living happily together within the valves 
of a dead clam. The shell is somewhat oval in 
shape, and is about half an inch in length. 

Keéllia suborbicularis, Montagu, the Globose 
Kelly-shell. A little bivalve, thin, delicate, and 
light colored, about one-third of an inch in length. 
The little creature can spin a byssus with its foot 
and attach itself at will to any protecting object. It 
is often found among the twisted roots of seaweeds. 
It is an interesting fact that this species lives not 
only on this coast, but is found in Europe as well, 
thus connecting the Atlantic and the Pacific. 

The members of the genus My- 
sella are very small creatures, 
with thin, sometimes transparent 
shells. Figure 37 represents the 

= inside of a valve of Mysélla aleu- 
Fig.37,x 1 fica, Dall, the Aleutian Mysella. 
Its shell is solid, smooth, and white, with a polished, 
straw-colored epidermis. Its length is only 4.3mm. 

A closely related shell is the little Lasea rubra, 
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Montagu, the Red Lasaea. As the name indicates, 
it is reddish brown in color. This shell is found 
living on the coast of England, as well as on this 
coast. It loves to hide in the roots of small sea- 
weeds and in cracks of the rocks. Jeffreys says it 
is Viviparous, and lives as much out of the sea as 
in it. 

Another little creature that lives on the shores 
of the Atlantic and the Pacific is Turtonia minita, 
Fabr., which the naturalist, Rev. J. G. Wood, calls 
the Little Mullet-shell, because it is often found 
in the stomachs of mullets. He advises all zodlo- 
gists to examine the stomachs of such fishes as they 
ean obtain, since they often contain objects of much 
interest. ‘‘This little shell,’’ says he, ‘‘is about the 
size of a capital O, is exceedingly thin, purple- 
brown in hue, dark at the beak. It may be found 
by looking among the roots of corallines and other 
Algae.’’ On our side of the world it lives on the 
coast of northern Alaska. 

Turtonia occidentalis, Dall, the Western Mullet- 
shell, also lives in Bering Strait and northward. 
It is said to be larger, stouter, and shorter than 
the last species. 

We now come to the great suborder Lucinacea, 
named from Lucina, one of the titles of the goddess 
Juno, in heathen mythology. The shells internally 
are marked with one very long and narrow mus- 
cle-sear, while the other is nearly round. The pal- 
lial line which joins them has no sinus. 
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Figure 38 
gives two 
views of Thy- 
asira  bisécta, 
Conn. =e 
Cleft Thyas- 
ira, which was 
found in Pu- 
get Sound in 
deep water by 
Ptot2O5 78: 
Johnson. It 
has also been found in the far north. It is the 
largest species of the genus, sometimes measuring 
two or even three inches across. The figure plainly 
shows its peculiarities. 

Thyasira barbarénsis, Dall, the Barbara Thy- 
asira, resembles the last, but the beaks are more 
nearly in the center. It was formerly known as 
Cryptodon and Axinus. It ranges from Washing- 
ton to Mexico. The shell is white and chalky ex- 
ternally, and measures 17mm. in length. 

Thyasira excavata, Dall, the Sculptured Thyas- 
ira, has a thin, white shell, with a yellowish epider- 
mis. ‘The side of the shell is deeply infolded, mak- 
ing a sharp excavation. Length, 20mm. Dredged 
from deep water off Oregon, and in the Gulf of 
California. 
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or 


Aximopsis viridis, Dall, the 
Green Axinopsis, is shown in Fig- 
ure 59. The polished, pale-green 
periostracum gives the shell its 
specific name. It is only a quar- 
ter of an inch across. Dredged 
from muddy or sandy bottom. 
This little mollusk lives along the 
eoasts, from Japan and Bering Strait down to 
Catalina Island. How full of life are the waters 
of the ocean! 

Axinopsis sericatus, Cpr., the Silky Axinopsis, 
is very similar, but the outline is less cireular. 
From Puget Sound, also Alaska and California. 
The silky epidermis suggested its name. 

Diplodonta aleutica, Dall, the 
Arctic Diplodonta, ranges from 
the Pribilof Islands to the Aleu- 
tian chain, and eastward to the 
Shumagin Islands. The picture 
represents a young specimen, 
having a silky, olivaceus epider- 
mis. Other species grow to the length of an inch 
or more, and are coarse and chalky. 

Diplodonta orbélla, Gld., the Round Diplodonta, 
is a not uncommon California shell. It is a pretty 
species, smooth and white, and the valves are so 
much inflated that small specimens resemble white 
marbles. It is said that the animal has a habit of 
forming a protecting nest of sand, cemented by 
mucous. This nest has long, tubular openings for 
the siphons, so that the inmate is wholly concealed. 


Fig. 39, x + (*) 


Fig. 40, x 7 (*) 
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In Figure 41 a nearly 
life-sized view is given of 
both the inside and the 
outside of Phacoides equi- 
zonatus, Stearns, the Band- 
ed Lentil-shell, a rare spe- 
cies, specimens of which 
were dredged from deep 
water in the Santa Bar- 
bara Channel. Most of the 
shells of the genus Phacoi- 
des, which means ‘‘lentil- 
like,’ were formerly 
called Lucina, a name ap- 
plied to one or more of the 

Figs 41") heathen goddesses of the 
olden time. 

Figure 42 represents one of the 
most common bivalve shells to be 
found along the coast of central 
California. Its present name is 
Phacoides californicus, Conr., the 
California Phacoides, (Lucina 
Californica). It is pure white, 
circular in outline, and varies in 
size from the diameter of a dime to that of a half- 
dollar. The cardinal hinge-teeth are small, while 
the lateral ones are strong. The ligament is exter- 
nal, and the lunule, in this species, belongs wholly 
to the right valve, instead of being divided nearly 
equally between the two. As in other species of 
this genus the forward muscle-scar is long and 
narrow, and the pallial line is entire. 
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I have gathered a few specimens from the gravel 
among rocks at Pacific Grove, when the tide was 
very low, and have collected many empty, but 
really good shells that had been cast up by the 
waves. It is one of the shells which you will be 
sure to find on the little beaches beyond the light- 
house at Point Pinos, where, from the island cliffs, 
there is one of the finest sea views to be had any- 
where along the coast. 

Phacoides nuttallu, Conr., Nuttall’s Phacoides, 
(Lucina nuttallii), is similar in shape to the last 
species, but is much more highly sculptured. The 
sharp, fine lines of growth are crossed by many 
delicate rays, making its surface look like fine 
basket work. It is somewhat flattened and ridged 
along the hinge-line. Color white, length an inch 
or less, southern. 

In Figure 43 we 
see a drawing of 
the’ inside of a 
valve of Phacoides 
annulatus, Rve., 
the ringed Phacot- 
des, a large shell, 
which ranges from 
Sitka to San Pe- 
dro, living in mod- 
erately deep water. 
This is the species 
formerly known on this coast as Lucina borealis, 
and sometimes as L. filosa, Stimp., which, how- 
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ever is an Atlantic species. Also, L. acutilineata, 
Conr. (Arnold). The outside of the shell is marked 
by sharp concentric ridges. 

Phacoides tenwsculptus, Cpr., 
the Fine-fined Phacoides, is shown 
in Figure 44. It occurs mostly in 
the cold waters of the north, rang- 
ing from Puget Sound to Bering 
Sea, though it occasionally oc- 
eurs as far south as Catalina 
Island. Alaskan dredgings from muddy bottoms 
yield it abundantly. Shell chalky, usually some- 
what abraded. 

Still another illustration of a member of this 
genus is given in Figure 45, which shows both the 
inside and outside of Phacoides richthofeni, Gabb, 


Fig. 45, x 2 (*) 


the Heavy Lentil-shell. It is found at Catalina 
Island, Long Beach, and southward, never plenti- 
fully. It is a small, heavy shell, the picture being 
made from a young specimen, cleanly marked. 


CHAPTER IV 
CHAMA, CARDIUM AND VENUS 


We pass now to some 
very different shells; very 
irregular, very rough, and 
very firmly fixed in their 
places. <A picture of one 
of these shells is shown in 
Figure 46. This species 
named Chama pellucida, 
Sby., the Agate Chama. 
You notice by the figure 
that the inside of the shell 
is smooth enough, and that there is a big, oblique 
hinge-tooth near the upper right-hand corner. The 
outside, however, is very rough, being covered by 
many close frills, which are translucent, like agate 
or chalcedony. Sometimes these are white or 
almost colorless, and sometimes they are dashed 
with rosy red. The inside of the shell is lined with 
a white, opaque layer, which is beautifully crenu- 
lated at the edge. The living shell is always 
attached to some firm support, like a rock or a post. 
So strong is the adhesion that you must break off 
a part of the rock or you will sacrifice a part of 
the shell. It is very easy to overlook them, as they 
appear like ragged knobs on the rock, but when 
you have collected a good specimen you will greatly 
admire its peculiar beauty. Upper valves are 
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often torn off by the waves and washed ashore. 
They are easily identified, though a. novice often 
confounds them with limpet shells. I have some 
exceedingly beautiful specimens that were taken 
from the piles that had been pulled up from a dis- 
used wharf at San Pedro. 

Chama exogyra, Conr., the Reversed Chama, has 
a coarser, more opaque shell, with little beauty of 
form or color, being usually of a dirty white. The 
chief difference, however, is seen in the curve of the 
umbones. If you stand a specimen of this species 
on its edge, with the beaks uppermost and curv- 
ing towards you, the side which was attached to 
the rock will be towards your left hand. But if 
you place a specimen of pellucida in the same posi- 
tion, the rocky side will be towards your right 
hand. I have gathered the two species growing 
side by side, and I have never known this rule to 
fail. 

Chama spinosa, Sby., the Spiny Chama, is a 
southern species, living mostly along the Mexican 
coast, but perhaps reaching as far north as San 
Diego. It resembles the first species, but its ridges 
are broken into close, short spines. 

We now come to the interesting family of the 
Heart-shells, or Cockles, as they are called in many 
places. There are over two hundred species of 
them known in different parts of the world, and 
they vary exceedingly in size and appearance. They 
are very decidedly heart-shaped, whether you look 
at them from the front or the back of the shell. 
Most of them have prominent ribs running from 


CHAMA, CARDIUM AND VENUS 61 


the umbo to the edge of the shell. Internally there 
is a central hinge-tooth, and also strong lateral 
ones, somewhat removed to the right and left. The 
pallial line is simple, for these creatures do not 
burrow. They have a long and strong foot, how- 
ever, by means of which they can move rather 
freely, or even anchor themselves, if such an oper- 
ation 1s necessary. 

Figure 47 gives a 
good end view of Car- 
dium corbis, Mart., the 
Basket Cockle. This is 
the most common spe- 
cies on the west coast, 
occurring as far south 
as San Diego. But the 
true home of this species 
is in the cold water of 
the “norths «At Hort- 
Wrangel in Alaska, I 
collected very fine speci- 
mens, one morning when 
the tide was low, some of which were four inches 
across. ‘The shell is rather brittle, being of an 
earthen texture, and specimens are easily broken. 
Like most of the creatures of the sea, the cockles 
make an excellent article of food. This species 
lives as far north as Bering Sea, and follows down 
the other coast to Japan. It includes C. nuttalli, 
Conr. 

Cardium californiénse, Desh., the California 
Cockle, has a similar range but is reported only 
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as far south as Monterey. The ribs on this species 
are close and flat, and the margin regular. A 
variety,comoxénse, Dall, is reported from the 
boulder clay of Vancouver I., that has the ribs so 
flattened that they are defined only by the inter- 
stitial lines. C. pseudofossile, Rve., and C. blan- 
dum, Gld., are included in C. califormense. 

Cardium ciliatum, O. Fabr., the Bearded Cockle, 
ranges through the boreal seas and descends to 
Cape Cod on the eastern, and to Puget Sound on 
the western coast. The shells are small and beard- 
ed. There are many varieties, which have received 
various names. 

Cardium biangulatum, Sby., the Angled Cockle, 
is a southern species, being found from the Santa 
Barbara Is. to Panama. It has a heavy shell, 40 
mm. high, with strong ribs. The interior is red- 
dish. 

Cardium elatum, Sby., the Giant Heart-shell, is 
the largest species of the genus, sometimes being 
fully six inches high. Its range is about the same 
as that of the last species. Yellowish externally, 
white inside, the ribs very slightly elevated. 

Cardium substriatum, Conr., the 
Kgeg-shell Cockle, (Liocardium 
substriatum), is another south- 
erner, very much smaller than the 
last, for Figure 48 represents a 
large specimen. Obscure ribs are 
generally visible, and the smooth 
shell is mottled, especially inside, 
with reddish brown splashes, like a sparrow’s egg. 


CHAMA, CARDIUM AND VENUS 63 


Cardium quadrigenarium, Conr., the Forty. 
ribbed Cockle, is another southern species, and 
grows in deep water to a remarkable size. In spite 
of its name the ribs are usually rather more than 
40 in number. While the shell is young the ribs 
are comparatively smooth; but when older they 
are set with yellow teeth, or short horns, giving 
the shell a very peculiar appearance. The strong 
crenulations on the edges of the valves are also 
yellow, especially in adult specimens. 

Sérripes gronlandicus, Gmel., the Greenland Ser- 
ripes, is an Arctic species coming down to Cape 
Cod and Puget Sound, like C. cihatum. Its hinge- 
teeth are small and almost obsolete, and the surface 
is smooth or only slightly radiately striate. 

Protocardia centifilosa, Cpr., the Hundred-lined 
Cockle, has a small, thin shell, whose surface is 
sculptured with very many exceedingly fine lines. 
Umbones prominent, outline circular, length 28 
mm., range from B. C. to San Diego. A var. 
richardsonu, Whiteaves, reaches from the north 
to the coast of Oregon. It is very small and rare. 

From the interesting Heart-shells we turn with 
reluctance, but our journey will now take us away 
from the ocean for a little season. 

Our first shell will be an extremely small 
one, represented in Figure 49. The name 
of this little creature is Pisidium abditum, 
Hald., the Hidden Pea-shell. It lives in fresh 
water, and has a thin, oval, brown shell, marked 
by minute lines of growth. It is widely distrib- 
uted, being found even in New Mexico, and natur- 


Fig. 49 
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ally it has many synonyms. Its variety occiden- 
tale, Newe., is found in a little brook running out of 
Mountain Lake, near San Francisco. The sheli 
is about one-eighth of an inch in length. 

Pisidium compréssum, Prime, the Compressed 
Pea-shell, is rather unfortunately named, for it 
is plump and full, of the shape and size of a radish 
seed. It is covered with a brown epidermis, and 
is found in Washington and also in Arizona. 

Pisidium ultramontanum, Prime, the Western 
Pea-shell, is still smaller than the last species. 
Shell thin, smooth, ight brown. From Utah, also 
from Dueck Lake, Lassen Co., and Feather River in 
Plumas Co., Cal. 

Pisidium rowélli, Sterki, Rowell’s Pea-shell, is 
a species with a translucent, rather thin shell, 7.5 
mm. long, collected near Sisson, at the base of Mt. 
Shasta, by Rev. J. Rowell. 

Pisidium ashmunt, Sterki, Ashmun’s Pea-shell, 
has a minute, horn-colored shell, less than 3 mm. 
long. From San Rafaels, New Mexico. 

Pisidium idahoénse, Roper, the Idaho Pea-shell, 
has a large shell, with beaks scarcely raised, ex- 
terior yellow and glossy, interior bluish white, 
length 8mm. From near Old Mission in Northern 
Idaho. Also from Seattle, collected by Mr. P. B. 
Randolph in 1895. 

Figure 50 gives a good representa- 
tion of a typical species of the next 
genus, Sphaérium sulcatum, Lam., the 
Furrowed Sphere-shell. The mollusks 
of this genus are closely allied to those 


Fig. 50 
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of the last, but are generally larger and have two 
separate siphon tubes, while in Pisidium they are 
united. This species is found in Cal., Utah, and 
Oregon. Length of shell half an inch or less. 

Sphaerium patéllum, Gld., the Plate-shell. Shell 
very thin, smoother and less robust than the last, 
and half the length. Specimens from Sonoma Co., 
Cal. 

Sphaérium occidentale, Prime, the Western 
Sphere-shell, is nearly cireular in outline, with a 
shell quite smooth and firm, robust, same size as 
the last. From Weber Canyon, Utah. 

Sphaérium dentatum, Hald., the Toothed Sphere- 
shell. Hatchet-shaped, when viewed from the side, 
but bulged at the umbones and cordate at the ends. 
Epidermis olive green, glossy, shell 6 mm. long. 
From the Chehalis River. 

We now come to the Venaracea, a sub-order in- 
eluding many of the most interesting shells to be 
found along our coast. The first one to describe is 
named Dosinia ponderosa, Gray, the Heavy Do- 
sinia. Its home is near the equator but it is found 
northward from Peru to San Pedro Bay. The shell 
is nearly circular, about four inches in diameter, 
pure white internally, but creamy brown on the out- 
side. Itis very smooth, save for concentric lines of 
growth, and the deep lunule is heart-shaped. The 
valves are thin at the edges, but very thick and 
heavy in the older parts. The pallial sinus is V- 
shaped, and the ligament is external. 

Transennella tantilla, Gld., the Little Transen- 
nella, has a shell ranging from % to % of an inch 
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in length. It is somewhat triangular, its surface 
very smooth and bright, its external color white, 
or perhaps marked with brown, while internally it 
is white with a purple stripe at the posterior end. 
It was called Psephis tantilla, in W. C. S., and it 
has also received various other names. It ranges 
from Sitka to Mexico. 


Figure 51 represents a very large, heavy shell 
now known as Tivela stultorum, Mawe, the Great 
Tivela. Of course that is not a correct translation 
of the Latin; that you may do for yourselves, only 
avoid the joke; but as this is the largest and finest 
species of the genus we may well call it ‘‘Great.’’ 
It was called Pachydesma crassatelloides in W. C. 
S., and it has also had a good many other names, 
all of which have been duly considered at the 
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Smithsonian Institution, and the one most entitled 
to permanence has been selected to remain. 

The specimen figured above was over five inches 
in length, and weighed over a pound, without the 
animal. The valves are very thick and heavy, 
even to their edges, which are smooth and finely 
rounded. Hinge-teeth strong, heavy ligament ex- 
ternal, pallial sinus small. Externally the shell 
is smooth, yellowish white, sometimes marked with 
conspicuous purple rays, and is partly covered 
with a glossy epidermis. The inside is white, with 
purple muscle-sears. The Tivelas live from Santa 
Cruz southward, and burrow but shghtly. Some. 
times at low tide the farmers come down with a 
plow and run furrows in the sand, turning out the 
mollusks like potatoes. They are highly esteemed 
by lovers of a good clam chowder, and occasionally 
they even get into the city markets. 

Amiantis 
callosa, Conr., 
the White Ami- 
antis, is shown 
in Figure 52. 
This is a beau- 
tit uel, spain e 
white, south- 
ern shell, three 
or four inches 
in length. The 
valves are thin 
at the edges and thick near the umbones. Exter- 
nally there are no rays whatever, but many concen- 
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tric, rounded ridges, some of which divide into 
two. 

Pitaria newcombiana, 
Gabb, Neweomb’s Pit- 
aria, Figure 953, has 
been found in moderate- 
ly deep water from 
Monterey southward. It 
is thin and delicate, with 
zigzag, brown markings, = 
and a papery epidermis. Bigs See 

Figure 54 gives a bold 
picture of Cytheréa for- 
di, Yates, Ford’s Cythe- 
rea, which is found from 
the Santa Barbara Is. to 
Panama: tric awery 
thick and heavy, and has 
a very deep lunule. It 
reaches a length of two 
and a half inches. This 
is the shell which passed 
for years as Venus toreuma, Gld., but that is found 
to be a distinct Polynesian species. 

The Saxidomes of this coast have recently been 
revised by Dr. Dall, and the numerous names 
reduced to two. The first is Savidomus nuttalli, 
Conr., Nuttall’s Saxidome, shown in Figure 55. 
Tt includes the old Saxidomus aratus, Gld. The 
shells are usually marked by rough concentric 
ridges, as shown in the figure. When young, there 
are brownish markings near the beaks, with a 


Fig. 54 (*) 
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trace of purple internally on the upper, posterior 
margin. The hinge-teeth are strong, and the sinus 
deep. This shell sometimes reaches a length of 
nearly five inches. It is found from central Cali- 
fornia to San Diego. 

Saxidémus giganteus, Desh., the Giant Saxi- 
dome, is the other species. It ranges from the 
Aleutian Islands to the Bay of Monterey. It is 
solid, broad and heavy; but the concentric struc- 
ture is much less pronounced than in the last 
species. While the young are yellowish white, 
and the exterior is sometimes fulvous, the interior 
is always white. The adult is said to sometimes 
reach a length of 130 mm. I gathered numerous 
specimens at Sitka, averaging about 3 inches in 
length, and nearly that in height. They were 
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pure white inside, and almost glossy, while exter- 
nally they were comparatively smooth and quite 
chalky. This shell has been confounded with S. 
squalidus, but that is a South American species. 
The Oregon Saxidomes which are sold in the 
markets of Portland belong to S. giganteus. 

There are three species of 
Chione upon the coast, which 
have received, however, sever- 
al times three names. Figure 
‘D6 gives an end view of Chione 
succincta, Val., the Banded 
Chione. The cordate lunule is 
a prominent mark, while on the 
other side of the beaks is the 
long and deep eseutcheon. Nu- 
merous ribs radiate out from 
the umbo, but those in the middle generally become 
flattened towards the edge of the shell. The con- 
centric ridges, as shown in the picture, run around 
the shell somewhat like hoops around a barrel. 
The interior is white, while the outside is a dingy 
yellow. 

Chione undatélla, Sby., the Wavy Chione, (C. 
simillima), is a species which varies considerably, 
but can usually be told readily by the great num- 
ber of concentric lamelle, which are closer to- 
gether as they come nearer the edge of the shell, 
almost completely concealing the ribs. The valves 
are inflated, thick, and heavy. Sometimes the 
interior is purple around the palhal sinus. These 
shells, which are seldom over two inches long, 
are found abundantly in southern California. 


Fig. 56 
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Chione fluctifraga, Sby., the Smooth Chione, is 
about the size of the others. There is no distinct 
lunule, as in the other kinds, and the rib sculpture 
in the middle of the disk becomes fainter with age, 
till it sometimes almost disappears near the edge 
of the shell. Internally the valves are more or 
less purple. All three of these species have strong, 
heavy shells, which are marked by fine internal 
teeth around the edges. Farther to the south there 
are many other species. 

Vénus kennicottu, Dall, Kennicott’s Venus, is 
a very rare shell found at Neah Bay, Washington, 
and off the coast of central Cal. It is finely and 
closely lamellose over the whole surface. It some- 
what resembles the common V. mercenaria of the 
Atlantic coast. Length, two and a half inches. 


Fig. 57 (*) 


Figure 57 represents a fine, large shell, taken 
alive at Sitka. A worn valve was found many 
years ago at Carmel Bay, near Monterey. Its 
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name is Marcia kennerleyi, (Cpr.) Rve., Ken- 
nerley’s Marcia. It is nearly three inches in 
length, and is grayish white in color. 

Marcia subdiaphana, Cpr., the Translucent Mar- 
cia, lives in Alaskan waters, and also as far south 
as the Santa Barbara Channel, in tolerably deep 
water. The shell is thin, white, with an olive gray 
epidermis, and reaches a length of over two inches. 
It was described by Carpenter under the name 
Clementia. 

Figure 58  repre- 
sents one of the com- 
monest shells to be 
found on the western 
coast. It has. re- 
ceived quite a variety 
of names, buty iia 
now classed as Pad- 
phia-staminea, Conr., 
the Ribbed Carpet- 
shell, (Tapes staminea). It is one of the few 
mollusks sold freely in the San Francisco markets, 
where it is known as the Hard-shelled Clam. In 
eolor it varies from pure white to chocolate, and 
some of the varieties are prettily marked with 
chestnut chevrons. While it occurs all along the 
coast it is most abundant to the north of San 
Francisco. The name Paphia related to Paphos, 
one of the haunts of the goddess Venus, for whom 
so many shells are named. Among the numerous 
varieties of this shell we mention var. pétiti, Desh., 
the large, unmarked kind found north of the 
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Columbia River; var. laciniata, Cpr., a southern 
form with a beautiful network covering, and many 
small prickles, (Tapes lacineata). Var. ruderata, 
Desh., has distinct, concentric ridges, sometimes 
larger than the ribs; var. orbella, Cpr., includes 
swollen and irregular specimens, living in holes 
in the rocks, while most common specimens live in 
coarse gravel and grow to regular shapes. 


We 


AP ws 


Hi 


Fig. 39,x ¢ 


Paphia tenérrima, Cpr., the Finest Carpet-shell, 
(Tapes t.) is a rather rare species, very distinct, 
and very pleasing in appearance. An inside view 
of a left-hand valve is given in Figure 59, to which 
reference has been already made on page 17. The 
outside of the shell is marked with many low, con- 
centric ridges, and innumerable, minute ribs. The 
valves are thin and the color is brownish gray. 
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Figure 60 represents Lio- 
cyma scammont, Dall, Seam- 
mon’s Liocyma, which is 
found in British Columbia. 
The shell is dark, solid, with 
strong hinge and ligament. 
Fig. 60, x & (*) The pallial sinus is small. 


Liocyma viridis, Dall, 
the Green Liocyma, is a 
far northerner, being found 
in both directions from 
Bering Strait. The shell 
is oval, and when fresh it 
is of a fine olive-green 
color, which bleaches to 
cream. In each valve are three cardinal hinge-teeth, 
the middle one being cleft. 

Venerupis lamellifera, Conr., 
the Rock-Venus, (Rupellaria 1.) 
is Shown in Figure 62. The shell 
is white, very irregular, and is 
marked with many thin, concen- 
tric lamine, which sometimes are 
very prominent. There may also be a trace of 
obsolete ribs. In habit it is a nestler among rocks. 
Some specimens are considerably larger than the 
figure. 

Figure 63 gives two 
good views of Psephidia 
lordi, Baird, Lord’s Peb- 
ble-shell, a plump little 
species which lives off the 
shore, below tide line,from 
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Alaska to southern California. In color it is white 
or pale tinted. 

Psephidia ovalis, Dall, the Oval Pebble-shell, is 
larger, more oval, and more compressed. ‘The 
shell is white and polished. Its range is about 
the same as that of the last species. Viviparous. 

Gémma gémma, ‘Totten, the Gem-shell, is a very 
small bivalve recently introduced into San F'ran- 
cisco Bay, with seed oysters from Chesapeake Bay. 
The shells are nearly round, and are marked with 
delicate concentric ridges. The color is white, or 
they may be tinged with purple. Many specimens 
are not larger than big pin-heads. The inflated, 
trigonal variety is known as var. purpurea, H. C. 
Lea. 

We have now left the great Venus Family, with 
its numerous, thick-shelled representatives, and are 
passing on to those mollusks which resemble the 
more delicate Tellens. 

Our first shell is named Petricola carditoides, 
Conr., the Rock-dweller. Normally the shell is 
oval, with radiating ribs, but it has a habit of bor- 
ing into soft rock, or getting into a hole that was 
there before, and then growing to fit the premises. 
For this reason it happens that specimens differ 
much in external appearance. Sometimes one is 
long and narrow, while its neighbor is shaped lke 
a fat bean. The ligament is external, the hinge- 
teeth strong, though sometimes they are nearly 
obsolete, while the shell becomes thick and rough. 
Color, dingy white; length, an inch or sometimes 
two inches. 
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Figure 64 is a rather poor picture 
of Donaxlevigata, Desh., the Smooth 
Wedge-shell, (D. californicus). This 
species is found abundantly in 
southern California, living just 
under the surface of the sand. It is short and 
stumpy, cut nearly square off at one end and 
tapering to a rounded point at the other. The 
edges are finely crenulated. In color the shells vary 
from white to purple, and are often beautifully 
striped. This species is sometimes used for food, 
in spite of its small size. 

Donax californica, Conr., the California Wedge- 
shell, (Donax flexuosus), is quite distinct from the 
last, and is easily distinguished by the fact that it 
is thinner, lighter, and the posterior end is much 
more prolonged, bringing the beaks nearer the 
middle of the shell. Less highly colored than the 
last. This species includes D. navicula, Hanley. 


CHAPTER V 
OTHER BIVALVE MOLLUSKS 


While re- 
turning one 
mG na nig 
from a ram- 
ble over the 
rocks — that 
had been left 
bare by the 
fall of the 
tide, I was 
much — sur- 
prised to see 
what seemed to be two white worms moving about 
in a little hollow between two mossy rocks, which 
was filled with sand and seawater. They were 
long and round, and about the size of a lead pencil. 
As soon as I disturbed them a little they disap- 
peared beneath the surface of the wet sand. Sus- 
pecting what these singular creatures might 
belong to, I at once began to dig, and soon came 
upon a fine clam, with a shell lke that shown in 
Figure 65. I was exceedingly glad to make the 
acquaintance of a real, live Psammobia califor- 
nica, the California Sand-shell (P. rubro-radiata), 
for so I learned to call him. As I wanted to see 
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more of him, I took him home in a large jar filled 
with sea-water and sand, and had the pleasure of 
seeing him dig a burrow and throw out his really 
beautiful siphons. 

Within, the shell is of the purest white, resem. 
bling fine porcelain. The pallial sinus is large, the 
hinge-teeth small, and behind them is a thickened 
portion of shell about half an inch long, which 
terminates quite abruptly, exposing part of the 
ligament. Externally it is white, with red rays 
running from the umbones, while the newer parts 
are covered with a brown epidermis. ‘‘In Puget 
Sound this shell grows to a length of five inches.’’ 
(Mrs. M. S. Drake.) 

Psammobia edéntula, Gabb, the Great Sand- 
shell, is a fine large species, resembling the last, 
but having the beaks only one-third of its length 
from the front end of the shell. The posterior 
portions are broad and full. The external liga- 
ment is very conspicuous, and the hinge-teeth are 
present in spite of its name, two on the right valve 
and one on the left. The specimen before me 
was dredged in San Pedro Bay, and measures five 
inches in length. 

Heterodonax bimaculatus, d’Orb, the Spotted 
Heterodonax, differs greatly from the true Donax, 
being oval in shape, rather flat, thin, and marked 
with fine, concentric lines. Its colors are very 
diverse, white and purple being the prevailing 
tints. It is usually less than an inch in length; 
southern. 
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In Figure 
66 we have 
a good rep- 
resentation 
of Tagelus 
cali fornian- 
us, Conr., the Short Razor-clam, (Solecurtus ¢.). 
These creatures live in sandy mud, in a perpen- 
dicular burrow, and have a gray shell partly cov- 
ered with a dull epidermis. The wild ducks are 
said to relish them heartily. Length, two or three 
inches; southern. The variety subteres, Conr., 1s 
small, compact, with violet rays and a very dark 
epidermis. It occurs with the common form. 

Sanguinolaria nuttallu, Conr., Nuttall’s San- 
guinolaria, is a southern species, having a thin, 
oval shell, partly covered with a dark brown epi- 
dermis. The colors of the shell are white and 
lilae, the latter being sometimes beautifully rayed. 
One valve is much more bulging than the other, 
and the ligament, just behind the beaks, is very 
prominent. The shell is two or three inches long. 

The name ‘‘Tellen’’ comes from a Greek word, 
meaning a certain kind of mussel; but when we 
use it we think of a flat, thin, bivalve shell, with 
very smal] 
hinge-teeth, 
and a_ deep 
pallial sinus. 
Many of the 
tropical Tel- 
Fig. 67 lens are very 


Fig. 66 


80 WEST AMERICAN SHELLS 


bright and beautiful. Our first species is named 
Tellina bodegénsis, Hds., the Bodega Tellen. Fig- 
ure 67 shows the inside appearance of a right 
valve. Externally the shell is smooth, with a pol- 
ished surface, creamy white, and marked with fine, 
concentric lines. Old specimens show a marked 
tendency to thicken the shell from the inside. This 
species is found more abundantly in the north. 

Figure 68 
gives two 
views of 
Tellina biut- 
tom, Dall, 
Button 7s 
Tellen, (Angulus obtusus). A strengthening, in- 
terior rib is seen just in front of the sinus. The 
shell is thin, white, and polished, but sometimes it 
has a green periostracum. 

Tellina carpentéri, Dall, Carpen- 
ter’s Tellen, (Angulus variegatus), 
resembles Figure 69, but is smaller. 
It is pink and white, glossy, flat and 
narrow, hardly half an inch long. 


Tellina ide, 
Dall, “dae 
Tellen, is well 
shown in Fig- 
ure 70. This 
rare and beau- 
tiful shell was 
named in 1891 

== in honor of 
Fig. 70 (*) Mrs. Lda 


—— 
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Shepard Oldroyd. It has since been collected 
sparingly at Long Beach, San Pedro, and Catalina 
Island. The color is white. The excellent figure 
represents an unusually large specimen. 

Tellina meropsis, Dall, the 
Pure Tellen, (Angulus goul- 
dii), is shown in Figure 71, 
which is much magnified. 
The shell is white, sometimes 
yellowish within, thin and 
delicate, somewhat angled 
and bent behind, as shown in 


the cut. It is about half an inch long, and is found 
from San Pedro southward. 


Tellina lutea, 
Gray, the Muddy 
Tellen, comes from 
the very far north, 
being found in the 
neighborhood of 
Bering Strait. It is 
a fine large shell, 
and its general ap- 
pearance is. well 
shown in the two 
views of Figure 72. 

Tellina modésta, 
the Modest Tellen, 
is shown in Figure 
69, on a previous 
page, which is of the natural size. It is found in 
Puget Sound. The shell is thin, white, and glossy, 
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the pallial sinus very deep, and there is an internal 
ridge near the forward muscle-sear. 

Tellina salmonea, Cpr., the Salmon-colored Tel- 
len, (Moera salmonea), is a very distinct little 
species, variable in color, but constant in form. 
The typical shell is quite thick, about half an inch 
long, nearly rectangular in form, the beaks being 
near one corner and the external ligament at one 
end. The surface is very smooth and glossy, but 
shows distinct lines of growth. It is nearly white 
on the outside, but within it is beautifully salmon- 
tinted. 

Tellina santaro- 
s@, Dall, the Santa 
Rosa (Island) ellen, 
is shown in Figure 73. 
It considerably — re- 
sembles 'T’. bodegen- 
sis, but is thinner, flat- 
ter, and has different 
details of seulptur- 
lo ete s tome di 
around the Santa 
Barbara Islands. 

At various points around San Francisco Bay 
are great heaps of rubbish, which mark the site of 
old Indian camping grounds. They are always 
situated close to some spring or brook, the pres- 
ence of which is now generally indicated by a 
growth of willows. They are of various shapes 
and sizes and often cover as much ground as 
would suffice for a large garden. These mounds 
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are largely made up of old shells, ashes, and char- 
coal dust. This shows that the Indians had their 
fires there, and that they threw away the rubbish 
which was left from their meals, and then returned 
to repeat the operation on the slowly rising pile. 

It is interesting to examine the shells of these 
old heaps, and thus see what species formerly 
abounded on the adjacent mud-flats. I have found 
various kinds of 
shells, but by far 
the most abundant 
ones are those of 
the species named 
Macoma nasuta, 
Conr., the Bent- 
nosed Macoma, 
Figure74. Al- 
though so abundant 
then, this species seems to be dying out, and its 
place is being rapidly occupied by the introduced 
Rhode Island clam, Mya arenaria, which we will 
presently consider, but not a specimen of that shell 
is found in the mounds. Macoma nasuta is a com- 
mon species on the coast, reaching from Kam- 
chatka to Mexico. It inhabits muddy flats, bur- 
rowing quite deeply, and reaching the water by 
two small, red siphons. The shell is smooth, flat 
and thin; rounded in front, but narrowed and bent 
to one side behind. The hinge-teeth are small, and 
im one valve the pallial sinus reaches to the for- 
ward muscle-sear. Its color is white, and the com- 
mon length is two inches. 


Fig. 74 
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Macoma inquinata, Desh., the Polluted Macoma, 
is a variable species, resembling a degraded M. 
nasuta. In this species, however, the pallial sinus 
does not touch the forward muscle-sear in either 
valve. The shell is white, and measures about an 
ineh and a half in length. 

Macoma balthica, Linn., var. in- 
conspicua, Brod. & Sby., the Little 
Macoma, (M. inconspicua). The 
shell of this species 1s well shown in : 
Figure 75. The little shell is thin, Higa/® 
flat, and either white or pink. The figure repre- 
sents a good-sized specimen, though it grows still 
larger. 

Macoma inflatula, Dall, the Inflated Macoma, re- 
sembles a young M. nasuta, but is thin, rather in- 
flated, strongly bent, has a pointed posterior and a 
greenish epidermis. It is a northern species, but is 
found in deep water farther to the south. 


Fig. 76, x # (*) 


oO 


Macoma sitkana, Dall, the Sitka Macoma, is 
shown in Figure 76. The shell is thin and white, 
while the other features are well shown in the en- 
eravings. As its name indicates, its home is in 
Alaska, reaching northward from Sitka. 

Macoma sécta, the Giant Macoma, is shown in 
Figure 77. It is the largest and finest species of 
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the whole genus. The general form of the shell is 
oval, but the posterior end is suddenly contracted. 
Thin and glossy, with some epidermis around the 
edges. Pallial sinus large, ligament strong and 
broad, making a conspicuous external feature. 

Macoma indentata, Cpr., the Indented Macoma, 
is a southern shell resembling a small specimen 
of the last species, but the lowest edge of the shell, 
near the posterior end is indented and beaked. 

A very pretty shell found far to the south is 
named Metis alta, Conr., the Yellow Metis, (Lutri- 
eola alta). The shell is round oval, wrinkled at 
the siphon end, and marked with fine but distinct 
concentric lines. Ligament area depressed. Whit- 
ish or brownish externally; inside glossy white, 
suffused with a bright yellow flush in fresh speci- 
mens. Length about two inches. 

While the last shell was very pretty we now have 
one that far exceeds it in beauty, namely, Sémele 
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decisa, Conr., the Clipped Semele. The first name 
is that of the mythical mother of Bacchus, while 
the second refers to the short posterior end, which 
looks as if it had been cut off with a pair of scis- 
sors. The shell is nearly round, rather heavy, the 
ligament internal and lodged in an oblique pit, 
and the pallial sinus is high and oval. The out- 
side of the shell is coarsely wrinkled, brownish in 
color. The interior, where the beauty resides, is 
finely polished, looking like bright porcelain, and is 
more or less tinged with purple, particularly 
around the edges. Grown specimens are two inches 
or more in diameter. 

Semele rupium, Sby., the Rock Semele, is smal- 
ler, nearly circular, white, with a pink hinge-area. 
I have found pretty specimens as far north as 
Monterey. 

Sémele pulchra, Sby., the Beautiful Semele, has 
a small, thin, oval shell, with crowded concentric 
sculpture and radiating lines at the sides. This is 
a southern species, but the variety montereyt, Dall, 
is found farther north, as its name indicates. It 
is less than an inch in length, oval, thin, ventricose, 
the beaks quite posterior to the middle of the 
shell; pallial sinus very large, being rounded, and 
expanded interiorly. 

Sémele californica, Ads., the California Semele, 
is a southern species, very rare, the shell one inch 
long. It is the same as the yellow S. flavescens, 
Gould. 


ODER BIVALVE -MOLEUSKS 87 


Semele rubro-picta, Dall, the Rose-painted Se- 
mele, is thick, convex, white, with rose rays out- 
side, and marked with heavy, interrupted, concen- 
trie ridges and obsolete radial striation. Inside 
it is white or yellow, never purple. The surface is 
not granular. This is a southern species, found 
near San Diego. It is very probable that there are 
other species of this difficult genus, that are not 
vet deseribed. 

Cumingia californica, Conr., 
the California Cuming-shell, 
igure 78. It is somewhat tri- 
angular in outline, with the 
front rounded and the rear end 
narrower and slightly twisted. 
The lines of growth are very 
distinct, forming concentric ridges. The shape of 
the shell varies considerably in different speci- 
mens. Pallial sinus large, color white, length about 
an inch. From Monterey southward. 

Coopereélla subdiaphana, Cpr., the White Cooper- 
shell, (GEdalia s.). This species has a thin, white, 
glistening shell, which appears quite swollen. The 
hinge-teeth are central, and the short ligament is 
situated almost between the prominent beaks. 
Length half an inch; southern. 

Cooperélla scintilleformis, Cpr., the thin Cooper- 
shell, is another southern species. It has a very 
thin shell, about half an inch long, but less swollen 
than the last. 

Corbula lutéola, Cpr., the Yellow Basket-shell, 
is shaped somewhat like a small Donax, and is well 
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marked with lines of growth. The ligament is in- 
ternal, lodged in a small pit, and the pallial sinus 
is small. Valves rather thick, ineurved at the 
edges, angled at one corner. Southern, only 8mm. 
long. 

Neara pectinata, Cpr., the Dipper-shell, is a 
very small affair, nearly globular, with about 12 
prominent, radiating ribs. The posterior end is 
drawn out into a slender tube, so that each valve 
looks hike a dipper. Southern, 6 mm. long. 

We now come to the Myacide, a small family, but 
containing one of the most important species on 
the whole list, if we think of the mollusks only as 
food for man. Mya arenaria, Linn., the Common 
Mya, or Rhode Island Clam, was known in Europe 
and on the Atlantic Coast long ago, and was highly 
esteemed as an article of food, whether it were 
fried, steamed, or made the basis of a chowder. 
It was unknown in San Francisco Bay until 1874, 
when a few specimens were discovered near Oak- 
land, which were named Mya hemphill, Newe., in 
honor of the veteran collector, Mr. Henry Hemp- 
hill. In a little time, however, its true nature be- 
came known, and conchologists realized that the 
Atlantic Mya had crossed the continent, doubtless 
with seed oysters from Chesapeake Bay, and had 
settled down in the western waters. Unlike the 
aristocratic oyster, which propagates but slowly 
with us, the more plebian clam began to fill the 
mud-flats on both sides of the bay with its bur- 
rows, and even ventured outside the Golden Gate 
and began its march up and down the coast. 
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Although not quite so delicious as the oyster, 
the Mya is an excellent food-mollusk, and is sold 
in San Francisco 
in immense quan- 
tities. Its do- 
mains are not 
fenced in, like the 
oyster fields, but 
it may be gath- 
ered by anybody 
who will take the 
trouble. Figure 
79 gives a view 
of the inside of a left-valve, showing the spoon- 
like hinge-tooth, the muscle-sears, and the pallial 
sinus. ‘The valves are rather thin and brittle; they 
gape at the ends, and the edges are covered with 
a gray epidermis. The common length of grown 
specimens is three inches. 

Mya truncata, Linn., the Blunt Mya, resembles 
the last, but the siphon end is truncated, as if it 
had been chopped off. This species also lives in 
the Atlantic, and is reckoned as cireumboreal, com- 
ing down on the west side as far as Puget Sound. 

Cryptomya californica, Conr., the False Mya, 
lives all along the coast. The shell is elliptical, 
shghtly gaping, nearly smooth, sometimes marked 
with faint lines. The sinus is small or obsolete, 
and the right valve is provided with a large, spoon- 
shaped hinge-tooth, on which is the ligament. Shell 
rather thin, white, with ashy epidermis; length 
an inch or more. 
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Figure 80 gives us 
a good idea of the 
shell of Platyodon 
cancellatus, Conr., the 
Flat-tooth Clam. It 
closely resembles the 
Mya, but its broad 
hinge-tooth is not so 
large; moreover the 
valves are much thicker and firmer, and are greatly 
bulged. The shell is white or gray, and the length 
is two or three inches. I found them abundant at 
Bolinas, and they reach as far south as San Diego. 

The shell of the little Saxicava artica, Linn., the 
Arctic Saxicave, is small, thin, wrinkled and irreg- 
ular. The beaks are near the front of the shell. 
which is abruptly terminated. Ligament small, 
external, behind the beaks. Color ashy white, 
length from 6 to 12 mm. It is found on the roots 
of kelp, and in similar situations. By some this 
is considered but a variety of S. pholadis, Linn., 
a small species which has been dredged in San 
Pedro Bay. Sawicava rugosa, Linn., the Rough 
Saxicave, occurs in the far north, and also as far 
south as San Diego. I believe all three are but 
varieties of one species. 

Panopea generosa, Gld., the Giant Panopza, 
(Glycimeris generosa), is shown in Figure 81. This 
huge mollusk, which lives chiefly in northern 
waters, is the king of all the burrowing clams. 
A pair of shells, kindly sent me from Puget Sound, 
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Fig. 81x 4 


measure seven and a half inches in length. The 
creature burrows to a depth of two feet or more. 
The valves are oblong, rather flat, and are marked 
with decided lines of growth. They gape widely 
where the siphons enter. The left valve has a 
hinge-tooth like a sharp horn. The shells are dull 
white without, but pearly and shining within. In 
the north this great creature is sometimes known 
by the singular name of ‘‘Goeduck.’’ 

Panomya ampla, Dall, the Ample Panomya, is 
an Alaskan shell, coarse, chalky white, with a 
black, tarry epidermis which falls off. The shell 
is nearly square, and is some three inches across. 
It gapes, and does not fully cover the living ani- 
mal. 
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The mollusks which are now to be considered 
belong to the Solenidxw, and include what are pop- 
ularly known as the Razor-shells, because most of 
them are long and narrow and resemble somewhat 
in shape the handle of a razor. Most of them are 
covered with a glossy epidermis, making them look 
as if they had received a coat of varnish. Some 
of the names refer to bean-pods, which the shells 
resemble even more than they do razors. 

Siliqua 
patula, Dix- 
on, the Flat 
Razor-shell, 
(Machera 
patula) , is 
shown in 
Figure 82. 
Beautiful 
examples of this shell are found on the Oregon 
coast and farther north, though it is not wholly 
absent from the south also. Broken shells used 
to be washed up on the Cliff House beach in San 
Francisco. 

As this shell was figured long ago I will quote 
its description from the words of the discoverer, 
Capt. George Dixon, who wrote an exceedingly 
interesting book entitled ‘‘A Voyage Round the 
World,’’ which was published in London in 1789. 
This is said by Dr. P. P. Carpenter to be probably 
the ‘‘first description on record of mollusks from 
the Pacific shores of N. America by the original 
collector.’ 
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‘* At the mouth of Cook’s River are many species 
of shell-fish, most of them, I presume, nondescript. 
For a repast our men preferred a large species of 
the Solen genus, which they got in quantity, and 
were easily discovered by their spouting up the 
water as the men walked over the sands where 
they inhabited: as I suppose it to be a new kind 
I have given a figure of it in the annexed plate. 
"Ts a thin brittle shell, smooth within and with- 
out: one valve is furnished with two front, and 
two lateral teeth; the other has one front and one 
side tooth, which slip in between the others in 
the opposite valve: from the teeth, in each valve, 
proceeds a strong rib, which extends to above 
half-way across the shell and gradually loses 
itself towards the edge, which is smooth and sharp. 
The color of the outside is white, circularly, but 
faintly zoned with violet, and is covered with a 
smooth yellowish-brown epidermis, which appears 
darkest where the zones are: the inside is white, 
slightly zoned, and tinted with violet and pink. 
The animal, as in all species of this genus, pro- 
trudes beyond the ends of the shell very much, and 
is exceeding good food.’’ 

There are several varieties of this species, in- 
eluding var. alta, B. & S., which lives in the far 
north; it is short and broad, with a straight rib. 
Var. nuttalla, Conr., is found in Alaska and also 
in California as far south as Monterey; the shell 
is very straight, brilliantly polished, and has a 
very oblique rib. 
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Siliqua lucida, Conr., the Bright Razor-shell, lives 
from Monterey to San Diego, and, according to Dr. 
Dall, it was confounded by Carpenter with the 
young of S. nuttallii. The shell is small, fragile, 
and has a short, narrow, and nearly perpendicular 
rib, or callus. 

Solen sicarws, 
Gld., the Blunt 
Razor-shell, 
shown in Figure 
Sos 1S Sho wate 
shghtly curved, 
and truncated in 
front as if it had been chopped square off. White, 
with a glossy, yellowish epidermis. This species 
ranges from Vancouver Island to San Pedro, Cal. 

Solen rosaceus, Cpr., the Rosy Razor-shell, lives 
only in the south. It is two inches long and less 
than half an inch wide, and resembles a small, 
flattened tube. The shell is straight, rosy white 
in color, and is covered with a glossy, horn-colored 
epidermis. 

Ensis californicus, Dall, the California Razor- 
shell, is a rare shell, found from Monterey south- 
ward. It is delicate, slender, and curved. 

The members of the Mactride, which we are 
now to consider, may be distinguished by the tri- 
angular pit for the cartilage, which is situated 
in the midst of the hinge-teeth. The shells are 
mostly quite thin, with sharp edges, and they are 
often partly or wholly covered with a thin epi- 
dermis. 
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Mactra nasuta, Gld., 
the Beaked Mactra, re- 
sembles Figure 84, a fig- 
ure which shows the gen- 
eral internal appearance 
of several species of 
this group. The shell is 
of moderate size, and is 
widely seattered along the coast. 

Mactra californica, Conr., the California Mactra, 
(Standella nasuta), has a rather small shell, some- 
what depressed behind the furrowed beaks, which 
are near the center of the shell. An inch to an inch 
and a half in length. 

Mactra dolabriformis, Conr., the Mattock Mac- 
tra, occurs from San Diego southward, and so 
scarcely comes into our list. The shell is com- 
pressed; and is polished white under a dull brown 
epidermis. In the hinge-area the ligament is sep- 
arated from the cartilage pit by a shelly plate. 
This fine shell grows to a length of three and a half 
inches. 

Spisula polymyma, var. alaskana, Dall., the 
Alaska Mactra, resembles M. californica, but is 
larger. It is found about Icy Cape, but comes 
southward as far as Neah Bay. 

Spisula catilliformis, Conr., the Dish-shell, 
(Standella Californica), is shown in Figure 85. 
This is the fine large shell that is said to exist from 
Neah Bay to San Diego. I have gathered large 
specimens about Long Beach, Cal. The shell is 
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thin, whitish, covered with a gray, wrinkled epi- 
dermis. The cartilage pit is large, and triangular 
in shape. The pallial sinus reaches nearly to the 
middle of the shell. These great Dish-shells some- 
times reach a length of over five inches, and can 
hardly be mistaken for any other species, except 
the next. 

Spisula hemphilla, Dall, Hemphill’s Mactra, is 
a rare species occurring in San Pedro Bay and 
San Diego. It resembles the last species, but 
grows even larger, a specimen before me measur- 
ing six inches in length. The white shell is covered 
with a brown periostracum, which in young shells 
is prettily lined, and almost glossy, while at the 
posterior end it is decidedly ridged and wrinkled. 
The front end of this shell is narrower than that of 


+ From The Nautilus, vol. vii, p. 138. 
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the last species, and the pallial sinus is smaller. 

Spisula falcata, Gld., the Faleate Mactra (Stan- 
della faleata), has a shell of moderate size, resem- 
bling Mactra californica, but it has a smaller sinus 
and a narrower anterior end. The shell is glossy, 
thin, and rather flat. It is found in British Colum- 
bia, but extends far southward. 

Labiosa (Reta) undulata, Gld., the Wavy Reta, 
is a very distinct, though rather rare southern spe- 
cies. The hinge resembles that of the Mactras and 
shows the triangular pit plainly. The outline is 
not very different from Figure 85, but the shell 
is very thin, not merely at the edges but through- 
out its whole extent, and is very decidedly marked 
with concentric ridges, which even appear on the 
inner surface. Near the beaks it is much inflated. 
Externally it is hght brown or ashy, and when at 
all thickened the interior is white. Three or four 
inches is the common length. 

The last member of this group has the largest 
shell of all, sometimes reaching a remarkable 
length, while specimens of six inches are not un- 
common. Its name is 7'résus nuttalla, Conr., the 
Washington Clam, (Schizotherus n.). This huge 
clam burrows deeply in the mud, and is therefore 
rather hard to capture. It makes an excellent 
chowder, and a very few clams are enough for a 
large family. 

The shell is oblong, bulged, rather thin, and it 
gapes widely at the end where the long siphons 
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pass out. The sinus, as might be supposed is very 
broad and deep. The hinge-teeth are small, while 
the cartilage pit is large and deep. The white shell 
is covered with a thin epidermis. This species 
delights in muddy bays, and is found along the 
whole coast. 

Passing now to a very different group of shells, 
we come first to Thracia curta, Conr.. the Short 
Thracia. In form and markings its shell resem- 
bles Figure 42, though it is somewhat oblong and 
also wrinkled at the rear end of the valves. Liga- 
ment external, hinge-teeth small, sinus shallow, 
length from an inch to two inches. Thracia undu- 
lata, Conr., the Wavy Thracia, also called plicata, 
is a rare species that is larger and thinner than 
the last. 

Figure 86 represents the 
inside of the left valve of 
Periploma planiscula, 
Sby., the Silver Lantern- 
shell,(P.argentaria). This 
is a pretty species, easily 
recognized by its peculiar 
spoon-lke hinge-teeth. Oblong, beaks near the 
posterior end, sinus small, right valve inflated, 
left valve flattened. White, smooth, with fine lines 
of growth, silvery within. An inch or two long; 
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southern. 


OTHER BIVALVE 


Periploma discus, 
Stearns, the Round Lan- 
tern-shell, is well shown 
in Figure 87. This fine 
species was discovered 
at Long Beach, Cal., not 
many years ago, and for 
a time specimens were 
very rare. The shells 
are white, exceedingly 
thin and fragile, almost 
eircular, though with 
one square corner. The 
diameter of large speci- 
mens is nearly two 
inches. 
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Fig. 87, (*) 


A delicate little shell, 


of which Figure 88 rep- 


resents a large specimen, 
found at various points 
along the coast and also in 
San 


Francisco Bay, is 


named Lyonsia californica, 
Conr., the California Lyonsia. The shell is bulged 
at one end, while at the other it is narrow, thin and 
crooked. The outer coat shows many concentric 
striw, but this is easily rubbed off, revealing the 
inner layer, which is quite pearly. 
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Lyonsiélla alaskana, the 
Alaska Lyon-shell, is shown 
in Figure 89. The specimen 
was dredged from deep wa- 
ter in the Gulf of Alaska. 
The figure is somewhat en- 
larged, but it shows the main 
external features of this thin 
and delicate shell. 

Mytiliméria nuttalli, Conr., 
the Sea-bottle Shell, is a singular mollusk, which 
may be found imbedded in a colony of compound 
Ascidians, or Sea-bottles. The shell is very thin, 
white, and is covered with a brown epidermis, and 
there is an oscicle under the hinge. In shape the 
shell resembles an inflated bladder, with the spiral 
beaks at one end. Its height is about one inch. 
This is a singular instance of a thin shell deriving 
protection from the bodies of the animals by which 
it is concealed. 

Our next species is named Hntodésma saxicola, 
Baird, the Rock Entodesma. It is a singular crea- 
ture, living in holes of various shapes and taking 
whatever form seems most convenient. The shell 
is somewhat oblong or pear-shaped, bulging at the 
hinge end, gaping beneath, and prolonged around 
the siphons into an irregular process consisting 
chiefly of epidermis. Internally the shell is white, 
while externally it is very rough and unsightly, 
being partly covered with a brown periostracum. 
When dry it is usually more or less bent or broken, 
owing to the unequal shrinkage of the hard parts 
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and the covering. A large oscicle, or shelly plate, 
covers the hinge internally. This is especially a 
northern species. 

The southern shell, Entodesma inflata, Conr., the 
Puffed Entodesma, resembles the last, but is smal- 
ler, thinner, and more irregular, and is composed 
largely of epidermis. It is narrow in front, wider 
and thinner behind. 

Verticordia novemcostata, Ad. & Rve., the Nine- 
ribbed Verticordia, has a minute shell, only 4 or 5 
mm. high. In outline it is nearly square, and from 
the beak near one corner run about nine promi- 
nent ribs. The shell is bright pearly within; 
southern. 

Clidiophora punctata, Cpr., the Dotted Pandora, 
is a rare shell of very unusual shape, somewhat 
oblong and beaked. Instead of being inflated it is 
very flat and compressed. The valves are thin and 
silvery, while within they are marked with many 
little pits or dots. It is somewhat over an inch in 
length. From Victoria to San Diego. 

The last family of the Pelycepods is that of the 
Boring-shells, of which there are two divisions. 
The first of these includes the Piddocks, which bore 
their way into clay, shell, or rock; while the 
second division, the Teredos, work chiefly in wood. 

Pholas pacifica, Stearns, the Western Piddock, 
is the first species to be mentioned. The shell is 
thin and delicate, long and cylindrical, marked 
with wavy, concentric ridges and faint radiating 
lines. The sculpturing is not sharply divided into 
two sections, as it is in some of the following 
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species. Within each valve, beneath the hinge, is 
a slender spoon of shell, very narrow and delicate ; 
its use is not fully known. On the outside, just 
above the ligament, is a long projecting plate with 
straight sides. This auxiliary valve, as it is called, 
is curved in front and straight behind. The shells 
gape widely at the ends. The length of the white 
valves is about two and a half inches. The crea- 
ture burrows in mud and clay. 

Penitélla penta, Conr., the Common 
Piddock, (Pholadidea’ penita), is 
shown in Figure 90. While it is often 
much smaller than the picture, speci- 
mens are sometimes found that are 
more than twice as long. Like the 
other Piddocks, the forward part of the 
shell is rounded and rasplike, while 
the latter part is narrow and smooth. 
A triangular plate covers the hinge- 
area, and the valves end in epidermal flaps or 
seales. It is commonly found in burrows which it 
constructs for itself in the softer rocks which occur 
here and there all along our coast. In young speci- 
mens the forward end gapes widely to allow the 
strong foot to press against the side of the burrow 
and thus assist in turning the shell, whose sharp 
points wear into the rock, though just the method 
by which it bores is not clearly known. As it 
grows older it seems to realize that it has gone 
far enough, and closes the front of the opening in 
the valves with a wall of shell, making them 
appear very round. 
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Pholadidea parva, Tryon, the Little Piddock, is 
a very small species, which some consider as a 
small variety of the last. It burrows into Halio- 
tis shells. 

Pholadidea ovoidea, Gld., the Oval Piddock, is 
a small, oval form, resembling in shape a small Z. 
erispata, whose forward end is filled out with 
eurved shell. 

Pholadidea darwinii, Sby., Darwin’s Piddock, 
(Netastomella d.), is a little borer found in rocks. 
The front of the shell is open and circular, while 
the latter part is prolonged into a narrow, flat- 
tened tube, shaped lke a duck’s bill. The shell is 
marked with striw, and is divided into two parts 
by a sudden constriction. Whitish; about half an 
inch long. 

Figure 91 gives 
a good idea of the 
shell of the Rough 
Piddock, Zirphaéa 
erispata, Innn. 
This fine borer is 
able to force a tun- 
nel into the hard- 
est of blue clay, doubtless by means of its sharp 
rasp. There is no accessory plate over the hinge- 
area in this species, but it is protected by a mem- 
brane, and in front of the umbones the valves are 
reflexed. The shell is thin, white, and very hard, 
and the length is from two to four inches. ‘This 
species is widely distributed, being found in both 
great oceans. 
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The great California Piddock, 
Parapholas californica, Conr., is 
represented in Figure 92, which 
well illustrates its main features. 
The upper end of the shell is 
mainly composed of large scales 
of epidermis. Near the line of 
union of the two valves there are 
accessory plates, long, straight, 
and smooth. The shells are white, 
rather delicate, and are three or 
more inches in length. The rocky 
dust which the animal obtains in 
the process of excavation he uses 
in building up a strong, conical 
chimney, which protects the siphons. 

Martésia intercallata, Cpr., the Shell-boring Pid- 
dock, is a very small borer from the southern 
fauna which is sometimes found in large shells 
like that of the Haliotis. Its presence sometimes 
disturbs the occupant of the shell, especially if 
its burrow has been carried nearly through the 
pearly lining, in which case a knob is built up as 
a defence against the intruder. The valves of the 
little borer gape widely in front, and the entrance 
to its burrow is quite small. 

There is a very singular and very destructive 
mollusk, which lives especially in San Francisco 
Bay, and which is named Xylotria setacea, Tryon, 
the Teredo, or Ship-worm, (X. pennatifera). Its 
great end in life seems to be to bore as long a hole 
as possible; not for the reason that it desires the 
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wood for food, but simply for the fun of the boring. 

The young of this mollusk, like those of many 
others, are free swimmers, quite unlike the par- 
ents. After a brief and sportive life in the water 
he finds a post or a floating piece of wood and 
begins to bore. As he advances, he lines the hole 
with a tube of shell, and if he nears another hole 
he turns to one side and bores on through undis- 
turbed wood. Thus it happens that the timbers of 
a wharf may appear perfectly sound, when, in fact, 
they are completely honey-combed. 

The valves of the shell are at the very front of 
the tube, and are nearly spherical in shape. They 
gape widely at both ends. The front of the shells 
is very beautifully sculptured, though the mark- 
ings are often so fine that a microscope is needed 
in examining them. ‘There are also two oar- 
shaped, shelly appendages, which close the exter- 
nal opening of the burrow and perhaps perform 
other duties. The globular shell of the Teredo 
is about half an inch in diameter, and the pens or 
oars are some two inches in length. 

Xylotria stutchburryi, Jeff., the Little Teredo, 
has a very small shell, of which the valves are 
white and triangular, while the pens are minute 
and club-shaped. 

This closes our descriptions of the two-valved 
mollusks. Very much concerning the details has 
been left unwritten, and for every observer there 
remain plenty of interesting facts, which are only 
waiting for some discoverer. 


CHAPTER VI 
UNIVALVE MOLLUSKS 


A strange little shell is that shown in 
Migure 93, and a fairy tale it could tell 
of the life of its little inhabitant. Shaped 
like the tusk of an elephant, pure white 
and open at both ends, it differs widely 
from all other kinds of shells. The name 
of this species is Dentalium preciosum, 
Nutt., the Precious Tusk-shell. It has also been 
ealled D. indianorum, and with good reason, for 
in former years the Indians used to gather them 
from the little bays on the west coast of Vancouver 
Island and string them for wampum. ‘The Tusk- 
shell lives partly buried in the sand. An inch is 
perhaps an average length for shells of this 
species. 

Dentalium neohexagonum, 8. & P., the Hexa- 
gonal Tusk-shell, is the common species of south- 
ern California. Sometimes the shells are two 
inches in length, and as the name indicates, a cross 
section would be six-sided. The shell is thin, white, 
eurved and angled. This species was called D. 
hexagonum in West Coast Shells, but that name 
is found to belong to an oriental species. 

Dentalium semistriatum, var. semipolitum, B. 
& S., the Ornamented Tusk-shell, isa small species 
that lives in the south. Its shell is thin, white, 
and ornamented with numerous fine ridges run- 
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ning from the apex two-thirds of the whole length. 
The aperture is circular. 

Cadulus quadrifissus, Cpr., the Four-slit Tusk- 
shell. This very large name belongs to a very 
small shell, only half an inch long, which may be 
easily distinguished because the small end is cut 
by a little cross, composed of four slits. 

Cadulus hepburm, Dall, Hepburn’s 'Tusk-shell, 
is found near the city of Victoria, B. C. It is only 
11 mm. in length, and is polished, white, and nearly 
straight. C. tolmiei, Dall, Tolmie’s Tusk-shell, is 
found with the last species, but is more curved, and 
rapidly tapers. The shell is smooth, polished, and 
is 12 mm. long. C. abérrans, Whiteaves, the Wan- 
dering Tusk-shell, is the only other species of this 
genus found in the same locality as the last two. 
Its shell is larger and more curved. 

The Pteropods are mostly deep sea creatures, 
which live near the surface, and they have been 
well called ‘‘Sea-butterflies.’’ The shells are very 
thin and hght, and in modern times at least they 
are quite small. A few have been found on our 
coast, notably, Cavolinia tridentata, Forsk., the 
Trident Sea-butterfly. This little shell is thin, 
hollow, horn-colored, shaped like a small button 
with three small projections or points at one end, 
of which the middle one is the longer. It has come 
ashore in southern California, and perhaps else- 
where. 

A few years ago I visited the pretty little town 
of Bolinas, situated on the first bay to the north of 
the Golden Gate. From the shore there runs out 
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a ledge of rock far into the ocean, which is com- 
monly known as Duxbury Reef. One morning 
when the tide was low I went far out on this reef, 
which forms a fine place for the home of many 
creatures. Turning back the masses of olive- 
green seaweed, I found a considerable number of 
mollusks with shells like the one shown in Fig- 
ure 94. It is not a very common species for Cali- 
fornia, but is more abundant in the north. 

The shell of a full-grown 
specimen is an inch and a 
half long. It is spindle- 
shaped, that is, it is largest 
in the middle and tapers 
towards each end. Various 
parts of the shell have re- 
ceived names, and as this is 
the first species which we are 
to consider which belongs to 
the great class of the Gaster- 
opods, we will now consider 
these names. The Gasteropod shell is really a long 
tube, coiled in a spiral form. This may not seem 
so evident in this species as in certain others, but 
it is the plan of the shell, nevertheless, and will 
help to explain many troublesome questions. 'The 
opening to this tube is called the aperture, and is 
marked ap in the figure. As you face the shell 
you notice that this aperture is on the side next to 
your right hand. This is true of most shells, which 
are therefore called dextral, while a few, which 
turn the other way, as in Fig. 142, are called sinis- 
tral shells. 
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The upper part of the shell is known as the spire, 
marked sp, of which the very top, a is the apex, 
while each turn of the spire is a whorl, the largest 
of which, b. w., is the body whorl. The spiral 
groove between the whorls is the suture, marked 
s. The central post, c, is the columella, while the 
central opening, uw, is the umbilicus. The little 
open tube marked ca is called the canal, and the 
outer edge of the aperture, o. J. is the outer lip. 
The inner lip, in this specimen, is grown to the 
columella and does not appear, though in some 
shells, as shown in Fig. 194, it is very evident. 
Many shells have no canal, and in most instances 
we judge that the animal which has such a shell 
is herbivarous, while those with canals are car- 
nivorous. Line of growth run parallel to the edge 
of the outer lip, while spiral lines run around the 
shell and cut the lines of growth. Varices are 
enlarged portions of the shell, parallel to the lines 
of growth, while the operculum. is a kind of door 
that the animal pulls up to the aperture, after he 
has withdrawn into his shell. With these few sim- 
ple definitions, we are ready to describe almost any 
of the numerous shells that we are to consider in 
the remaining part of the book. The name of the 
species whose shell is shown in Figure 94 is Chry- 
sodomus dirus, Rve., the Dark Chrysodome. The 
shell is of a dark liver color, though this is often 
obscured by an ashy powder, giving it a dingy 
appearance. 

As we have considered this type of shell out of 
its natural order, we will now turn our attention 
to what is properly the first species of the great 
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class of the Gasteropoda, named Acteon puncto- 
calatus, Cpr., the Barrel-shell, (Rhextaxis puncto- 


Fig. 95 


elata), Figure 95. It is a pretty little 
thing, which is sometimes found washed up 
on the beach, and at certain times of the 
year it may be found alive in the tide-pools, 
where it has gone to lay its eggs. Its length 


is about half an inch. There is a little fold on the 
columella. Its surface is pure white, with two 
series of spiral bands, narrow and black. I have 
gathered this species alive on Dead Man’s Island, 
near San Pedro. 

Acteaon painet, Dall, Paine’s Acteon. This is 
one of the new species recently secured by Messrs. 
Lowe and Paine, while dredging near Avalon, 
Santa Catalina Island. The length of the shell is 
8 mm., and it may be distinguished from the last 
species by its short spire, stouter form, and the 
absence of color bands. 

Tornatina culcitélla, Gld., the Pillow 


Lathe-shell, is shown in Figure 96. It has a 
eylindrical body, as if it had been turned in 
a lathe, and it is dainty enough for a fairy’s 
bolster. The eolor is brownish, and fresh 


specimens are banded with numerous Fig. % 
microscopie striw. Large specimens are nearly an 


inch long. 


Tornatina harpa, Dall, the Harp Lathe-shell, is 
smaller, being about six millimeters in length. The 
color is white, and it is easily distinguished by the 
longitudinal grooves and lines on the upper half of 
the last whorl. 
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Tornatina eximia, Baird, the Excellent Lathe- 
shell, resembles T. culcitella, though it is smaller; 
but it differs in having a more depressed spire, a 
longer and narrower aperture, and a smaller plait 
on the columella. It is found in Puget Sound, and 
also at San Diego. 

Tornatina cerealis, Gld., the Grain Lathe-shell, 
has a minute white shell, less than a quarter of 
an inch in length. It is quite solid, and has a spire 
rounded at the apex. 

Cylichna alba, Brown, the White Cup-shell, is 
another of these small species of shells which re- 
semble little rolls of cloth. This species has a 
white shell, 10mm. long, which is somewhat eylin- 
drical, and tapers towards both ends. It occurs 
in southern California, and also on the Atlantic 
shores. 

Volvula cylindrica, Cpr., the Roll-shell resembles 
the last species, but 1s somewhat flattened in the 
middle, and has an extended umbilical point. 
‘Like a grain of rice, pointed at one end.’’ (Cpr.) 

The fine shell shown in Figure 
97 is named Bulla gouldiana, Pils- 
bry, Gould’s Bubble-shell, (Bulla 
nebulosa). It is thin, polished 
and mottled, resembling a large fi J 
bird’s egg. The spire is depress- [vy 
ed, or more strictly speaking the \ 
body-whorl is elevated above the 
original spire. This species lives 
in the south. I have gathered 
them abundantly at San Pedro, 
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when the tide was low. The shell is so delicate 
that it is almost impossible to remove the animal 
without injuring the inner parts of the shell. For- 
tunately excellent specimens may be found, al- 
most fresh, from which every trace of animal mat- 
ter has been eaten by little crabs and similar crea- 
tures. The shell is sometimes wholly brown, but 
in the finest specimens it is mottled with white and 
yellow clouds. 

Haminea vesicula, Gld., the White Bubble-shell, 
is shown in Figure 98. The shell is not strictly 
white, however, unless it. is bleached, 
but when fresh it is of a pale greenish 
yellow. It is very thin and fragile, 
and can easily be crushed by the fin- 
gers. And yet its inhabitant is not 
strictly a vegetarian, but devours 
small mollusks and crabs that happen 
to come to its home, which consists of muddy 
places along the shore of the ocean near the 
mouths of rivers. It has a powerful gizzard 
armed with teeth to crush any hard morsels that 
it may have swallowed. The figure represents a 
rather large specimen. You will notice that the 
aperture is extremely large, the spire depressed, 
and the whole shell quite like a bubble. 

Haminea viréscens, Sby., the Green Bubble- 
shell, is smaller than the last, and has a very short 
body-whorl, while the outer lip is greatly extended. 
The animal which it is supposed to protect is 
much larger than the shell, however, and its deli- 
cate, greenish covering can give it but a scant cov- 
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ering. This species is found sparingly upon 
mossy rocks on the southern coast. 

In 1863 three large specimens of Aplisia cali- 
fornica, Cooper, the California Sea-hare, were re- 
ported as found on San Pedro beach after a storm. 
One of them was fifteen inches long and five in- 
ches wide. Their stomachs were full of seaweed. 
The sea-hares are singular creatures, being long 
and slug-like, with a distinct head, while the rudi- 
mentary shell is concealed by the mantle. Not- 
withstanding their somewhat offensive appear- 
ance they are perfectly harmless, and may be 
handled with impunity. 

Pleurobranchus californicus, Dall, the Califor- 
nia Side-gill, also comes from San Pedro. The 
animal is oval and flattened and has a distinct 
head. The shell is a thin, white scale, concealed in 
the mantle. The gill is single, free at one end, 
placed on the right side between the mantle and 
the foot. The animal is waxy white in color, about 
an inch long, while the little shell is half of that 
length. 

Somewhat similar in their anatomy to the last 
few species are the Sea-slugs, which form a great 
group of naked mollusks. While they have no 
shells, they are far from being without interest. 
Their bodies are often very brilliantly colored, so 
that when they are alive and swimming they are 
among the most beautiful objects of the sea. You 
will find them on seaweed at low water, looking 
like little lumps of soft tissue without form or 
beauty; but when put into a jar of seawater they 
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will extend their tentacles and expand their flower- 
like gills, and display their fine colors in all their 
glory. Some are white with scarlet trimmings, 
others are yellow with brown rings, while still oth- 
ers have brilliant fringes of various hues. 

They are mostly small, even when extended, and 
usually measure but an inch or two in length. As 
they cannot be preserved except in alcohol or some 
similar fluid their beauty is apt to be destroyed ; 
hence they can be satisfactorily studied only at 
the seaside. We give a brief description of one of 
the most common species. 

Doris montereyensis, J. G. Cooper, the Mont- 
erey Doris, has a rather large, slug-like body, 
sometimes reaching a length of three inches, 
though commonly much smaller. The color is 
pale yellowish, with scattered black spots, and the 
surface is sometimes rough tuberculate. The 
branchial rays, or gills, form a crown-shaped ex- 
pansion on the posterior third of the back of the 
animal. It may be often found at low tide, in lit- 
tle pools or among patches of seaweed. 


a 


CHAPTER VII 
AIR-BREATHERS 


For a while we must now !eave the sea and all 
the plentitude of life that finds its home along the 
shores of the ocean, and search for the mollusean 
forms that live upon the dry land. By their very 
nature, however, we need not expect to find them 
where they have no chance to obtain considerable 
-moisture, for in dry climates they are liable to per- 
ish, even if once introduced. So we will search for 
them in the shade of forests, around springs and 
brooks, and in damp, dark places where the sun 
seldom shines. For many of them have a strong 
aversion to sunlight, especially if it is bright, and 
so they come out of their lurking places and se- 
eure their food in the night, and when morning 
comes they have disappeared. 

Most of them breathe by means of a simple lung, 
or air-sack, which opens on the right side of the 
body, as is plainly shown in the picture of the 
yellow slug, Figure 102. 

Figure 99 represents a view of an 
unusual form of Selenites vancou- 
verénsis, Lea, the Northern Selen, 
(Macrocyeclis vancouverensis). The 
unusual feature may easily be seen, for the figure 
represents the shell as sinistral, while most if not 
all of the actual specimens are dextral. Seen in 
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a looking glass, however, it appears quite correct. 
Some specimens grow to a considerably larger 
size. The epidermis is yellowish green, while the 
interior of the shell is white. There are five whorls, 
the last one being flattened above, at the aperture. 
A dark colored variety is found in Alaska. As 
the name indicates, this species makes its home 
about Puget Sound, but it extends down to Cali- 
fornia, and eastward to Idaho and Montana. The 
var. keepi, Hemphill, is a perfect minature of the 
species and is reckoned as an extremely small 
variety of the same. It is found in the Contra 
Costa hills, back of the city of Oakland. 

Selenites sportélla, Gld., the Sportive Selen, 
(Macrocyelis sportella), is decidedly smaller than 
the normal form of the last species. Its color and 
shape are similar, but it is marked by sharp 
growth-striex. The difference is most plainly seen 
on the base of the shell which in the last species is 
smooth, while in this it is decidedly striated. For 
localities refer to the general ‘‘List of Species,’’ 
near the close of the book. 

Figure 100 shows us a basal view of 
Selenites voyana, Newe., Voy’s Selen, 
(Macroecyclis voyana). Notice the wide 
umbilicus and the triangular aperture. 
The shell is thin, triangular, and of an "*'™™ 
olivaceous horn-color. California coast. 

Selenites hemphili, W. G. B., Hemphill’s Selen, 
is a small species, half an inch across, thin, glossy, 
marked by irregularly impressed lines of growth, 
without any trace of revolving lines. This shell is 
also known as Circinaria hemphilli. Oregon. 
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Selenites duranti, Newe., Durrant’s Selen, is a 
little affair, 4mm. across, widely umbilicated, flat- 
tened, light yellowish brown, striated. Var. cae- 
lata, Mazyck, is about the same size, but has very 
coarse, rough, irregular ribs, seen best from the 
under side. California coast and islands. 

It may be well to remark that all the Selens are 
said to have very vigorous appetites, and they 
should not be placed with other snails, for if they 
are thus confined, the other snails are apt to dis- 
appear. 

The members of the genus Limax are true slugs, 
i. e., they are naked, crawling mollusks, looking 
like snails without shells. It is true that they 
have rudimentary shells concealed by their man- 
tles, but these are not easily observed. Several of 
our species have come over from Hurope, and are 
settling down in America more to their satisfac- 
tion than to ours. Among the various species we 
mention first, Limax maximus, Linn., the Great 
Limax. This creature grows to a length of four 
inches. In color it is ight brown or ashen, with 
rows of round spots alternating with black stripes. 
It has been reported from San Franciseo, Los 
Angeles, and other coast cities. 

Limax agréstis, Linn., the Field Limax, is an- 
other unwelcome immigrant, now thoroughly nat- 
uralized. Its color varies from whitish to black, 
through various shades of yellow and amber. It 
is usually about an inch long, but when fully 
erown is nearly twice that length. The upper side 
of the animal is marked with longitudinal, shal- 
low furrows, darker than the general surface, 
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while between these are little tubercles, giving it 
the appearance of mosaic work. When touched it 
secretes a glutinous mucous. It is liable to become 
a great pest in gardens, doing most of its ravages 
in the night season. 

Limax campéstris, Binney, the Lawn Limax, is 
closely related to the last species, but is smaller, 
more semi-transparent, and does not so readily 
secrete mucous. It is about an inch long, the body 
is cylindrical, the mantle oval and fleshy, the back 
tubercled and furrowed, the foot narrow and whit- 
ish. It has no spots or markings, and varies in 
color from amber to black. I have sometimes seen 
great numbers of these little black slugs upon the 
lawn at Mills College. 

Limaxw héwstom, J. G. Cooper, Hewston’s Li- 
max, is found in San Francisco, Los Angeles, and 
other places. It is a dark colored slug, two inches 
long, the back being strongly ridged and higher 
than the front of the body. The height of the 
body is twice the width of the foot, the base of 
which is whitish in color. 

Limax montanus, Ing., the Montain Limax, is 
a stout, blunt, bluish-grav slug, an inch or more in 
length, found in Montana and Colorado. 

Vitrina pfeifferit, Newe., Pfeiffer’s Glass-snail, 
is a little mollusk resembling a slug, but with a 
small, shining, greenish white, spiral shell of three 
whorls, 5mm. in diameter. It is generally found 
at high altitudes. The aperture is large, the lip 
thin, and the shell too small to admit the whole 
animal. 
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Several species of the genus Zonites now follow 
in our train of study. They are all small, having 
spiral shells, usually with rounded whorls and an 
open umbilicus. 

Zomtes cellarius, Miull., the Cellar Zonite, is a 
Kuropean species, but it has become widely dis- 
tributed, even on the Pacific Coast. The shell is 
very much depressed, thin, fragile, and pellucid; 
the epidermis is greenish yellow, polished, and the 
base is rounded. The little snail which inhabits 
this shell is of a light blue color, very pretty, and 
quite active. It is a snail that follows eiviliza- 
tion, and delights to live in cellars and damp places 
about buildings. The diameter of the shell is from 
6 to 12mm. The larger variety is classed by some 
as Zonites draparnaldi, Beck. 

Zonites arboreus, Say, the Bush Zonite, has a 
spire of four or five whorls, so much flattened that 
the shell appears nearly like a circular disk. Shell 
smooth, amber-colored, very thin and almost trans- 
parent. Its diameter is 3 to 4mm. This species, 
which hides under leaves and among bushes, in- 
habits many parts of North America. 

Zonitoides pu- 
geténsis, Dall, 
the Seattle Zon- 
ite, is represent- 
ed in Figure 
101, very great- 
ly enlarged, the 
real diameter 
being only 1.5 Fig. 101, x Tf @) 
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mm. The little shell was collected under leaves, 
near Seattle, by Mr. P. B. Randolph. It is of a 
dark reddish brown color, with silky luster. 

Pristoloma lansingi, Bland, Lansing’s Zonite, 
is found in damp, moist places under leaves, in 
Oregon and Washington. The little shell is 
scarcely 3mm. in diameter, but it has five or six 
whorls, a rather elevated spire, but no umbilicus. 
The lower end of the narrow aperture is almost 
immediately beneath the apex. In appearance it is 
shining and dark horn-colored. 

Pristoloma stearnsi, Bland, Stearns’s Zonite, 
has a similar range, but reaches into Alaska. It 
resembles the last species, but is more elevated, 
more striate, and has seven whorls. Its diameter 
is 4mm. 


Fig. 102, x i 

During the months when rain falls on the Pa- 
cific Coast a stranger is apt to be startled by 
meeting a few and perhaps many specimens of a 
yellowish slug of remarkable size, but old resi- 
dents are used to them and not at all disturbed, 
though very few express any decided appreciation 
for the slippery things. In damp and shady places 
they are active all the year, though in the time of 
summer drought they are seldom seen in the fields. 
A picture of a half grown specimen is given in 
Figure 102. They frequently grow to a length of 
six inches, and look as if they were exceedingly 
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well fed. While speaking of food we may remark 
that they are remarkably fond of orange peel, and 
will be pretty sure to find a piece if it is left near 
their haunts, a fact indicating that they have a 
keen sense of smell. They are also fond of milk. 

The name of this species is Ariolimaa columbi- 
anus, Gld., the ‘‘Great Yellow Slug.’’ Occasion- 
ally a specimen is found that is parily covered 
with large, dark spots, but at best it is only a spot- 
ted form of the main species. A variety stramin- 
eus, Hemphill, of a light straw color, is described 
from Santa Cruz Island. 

Two other species, Ariolimax californicus, J. G. 
Cooper, and Aphallarion buttoni, Pils. & Van., can- 
not be readily distinguished from A. columbianus 
by external characteristics, though they differ in- 
ternally, particularly in the genetalia. Proper ref- 
erences for their extended study are made in the 
-List. 

Ariolimax niger, Cooper, the Black Slug, has a 
body long and narrow, blunt in front and tapering 
but little behind. When crawling, the animal is 
some two inches in length, but when at rest, as it 
may be found under old boards and in similar 
places, it is so contracted that it is hardly one inch 
long. Its color is quite dark, sometimes being 
nearly black, especially on the upper surface of 
the body; but I have found specimens which are 
very much lighter, almost an ashy gray. This 
species 1s common in central California. 

Ariolimax hemphili, W. G. Bin., Hemphill’s 
Slug, is a small, slender, flesh-colored slug, with a 
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pointed tail, which was collected at Niles, Cal., 
though it probably lives in the neighboring parts 
of the Santa Clara valley. 

Hemphillia glandulosa, Bl. & Bin., the Hemphil- 
ha, is a curious little mollusk that lives in Oregon 
and Washington. When extended it is an inch or 
two long, but on its back is a hump, and on the 
hump is a shell, brownish, flattened, and seale-like, 
one fifth the length of the animal. The color is 
smoky white, with dark brown blotches, running 
from the mantle to the foot. 

Binneya notabilis, Cooper, the Binneya, is a euri- 
ous Mexican form found on Santa Barbara Island. 
The shell is ear-shaped, light, thin, and horn-eol- 
ored. It is not large enough to cover the snail- 
shaped animal. The shell is 7 to 14mm. in length. 

Pyramidula asteriscus, Morse, the Star Snail, 
(Helix asteriscus), is a very small snail, being 
about one sixteenth of an inch in diameter. When 
examined with a microscope it shows a low spire 
and a large umbilicus, while its four whorls are 
marked by many minute, sharp cross-ridges; its 
col6r is brown. It is widely distributed, living in 
wet grass, from New England to California. 

Pyramidula (Helicodiscus) lineatus, Say, the 
Little Lined Snail, has a discoidal shell an eighth 
of an inch across, in which the four whorls are 
coiled up almost in the same plain, with raised 
lines revolving upon them. It is found all over the 
United States. 

Oreohélia  striatélla, Anthony, the Ribbed 
Snail. This is another small snail, having a shell 
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6 to 8mm. in diameter. It has four whorls, a large 
umbilicus, a circular aperture, and many low cross- 
ribs. Variety cronkheiter, Newe., is a little convex 
above, and the whorls are almost channeled; dia- 
meter 5mm. From Alaska and Oregon, also north- 
ern California. 

Oreohélix strigosa, Gld., the 
Mountain Snail, (Patula strigo- 
sa), 1s the most abundant snail 
found between the Rocky Moun- 
tains and the Sierra Nevada 
range. It assumes very many 
forms, one of which is well shown in Figure 103. 
It abounds especially in Idaho and Utah, and 
some varieties are found far up on mountain sides, 
even as high as 8,500 feet. The shell has a broad 
umbilicus, a nearly circular aperture, and a sharp 
lip. The whorls are about five in number, and in 
most specimens the spire is low. The average di- 
ameter is rather less than an inch, though some 
varieties are much smaller. 


Fig. 103 


Perhaps no shell in the country has so many 
varieties as this mountain snail. Some are al- 
most smooth, some ribbed spirally, others trans- 
versely. Some are nearly white, others marked 
with brown stripes. Very many of the varieties 
have received names, such as cooperi, hemphilli, 
gouldi, castanea, and multicostata, but it would 
be out of place in this small volume to attempt to 
describe them all. One of the most marked varie- 
ties, which we shall even consider as a distinct 
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species, is Oreohélixn idhoénsis, 
Newe., the Idaho Snail, a view of 
which is shown in igure 104. The 
shell is small, strong, and white. The 
whorls are crossed by many blunt 
ribs. Its diameter is about half an inch. 

Oreohélia élrodi, Pilsbry, Elrod’s Snail, is 
another of this series, and is found in the Mission 
Mountains, Montana. The last whorl of this shell 
has an acute, peripheral keel, for which reason it is 
believed by Dr. R. E. C. Stearns to be identical 
with the California species, Epiphragmophora 
circumearinata. Others doubt the identity, though 
the resemblance is very great. The shell is nearly 
an inch in diameter. 

Oreohélia cockeréll, Pils., Cockerell’s Snail, 
is found in New Mexico and Colorado. It has the 
general shape of P. striatella, but is far smoother. 
The shell is thin, greenish, streaked with light yel- 
low; diameter about 6mm. 

Patula solitaria, Say, the Solitary Snail, is es- 
sentially an eastern species, being particularly 
abundant near the Ohio River. Nevertheless it is 
found in Idaho, Oregon and Washington. The 
shell is low, conical, has five whorls, a large, cir- 
cular umbilicus, and a sharp outer lip. It is of a 
yellowish brown color, and the whorls are marked 
with two dark brown bands with a lighter stripe 
between them. Its diameter is three-fourths of an 
inch or more. 

Pinctum conspéctum, Bland, the Dial Dot-shell. 
One morning a few years ago I was surprised to 
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find the sun-dial on the lawn all dotted with little 
groups of these microscopic snails. Soon after- 
wards they disappeared as suddenly as they had 
come, and I have never seen them since, though I 
presume they still live among the grass roots. Un- 
der the microscope the shell is very pretty, having 
a moderately elevated spire of four whorls, which 
are marked by fine cross ribs. The umbilicus is 
large, and the shell when inverted looks like a shal- 
low bowl. The shell is dark horn-colored, and is 
about as large as the head of an ordinary pin. 
Var. pasadénae, Pilsbry, 1s widely umbilicated, 
and is without the spaced riblets, or has them very 
shghtly indicated. Its diameter is 2mm. It was 
found in a garden in Pasadena, which fact indi- 
eates its good taste. 

Punctum randolphi, Dall, Randolph’s Dot-shell, 
has a minute, reddish brown shell with dull silky 
luster. Its four whorls are quite elevated, and the 
umbilicus is small. It is very minute, having a 
diameter of less than 2mm. It is found near the 
city of Seattle, under leaves. 

Helix aspérsa, Miull., the Spotted Snail, is a 
European species which was introduced into this 
country many years ago. It seems to thrive about 
settlements, quite unlike most of our native species, 
and in some places it has already become a source 
of annoyance, eating garden flowers and veg- 
etables altogether too freely. It is very easy to 
raise broods of the young of this species in a snail- 
ery, which may be constructed somewhat like a 
small hotbed, for they feed readily on lettuce and 
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cabbage leaves, reaching full size in about two 
years. I once reared a large number in this way, 
but at length was obliged to dispose of them for 
fear that they would escape and do injury. The 
shell is large, about an inch in diameter, nearly 
globular, thin, and marked with wrinkles. The 
eolor is brownish gray, with bands of chestnut and 
threads of yellow, giving the shell a spotted ap- 
pearance, from which fact it takes its name. This 
species is used for food by the French, and it is 
not unlikely that some were brought to this coun- 
try for the purpose of propagation. 

We begin our study of 
our most interesting div- 
ision of the old genus 
Helix, by examining the 
picture of a fine specimen 
of Epiphragmophora fide- 
lis, Gray, the Faithful 
Snail, as shown in Figure 
105. The long name given to this division of 
snails means the ‘‘epiphragm-bearer,’’ and the 
epiphragm is the door which the snail constructs 
across the entrance to his shell when he goes into 
retirement, as many of these creatures do during 
some part of the year. In the dry region it is dur- 
ing the summer, and in the colder parts of the 
coast it is during the time of frost and snow. This 
epiphragm is not a permanent affair like an oper- 
eculum, but is constructed of dried mucous and 
resembles white blotting paper. Sometimes there 
are several layers, one behind another. 
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The fine species of which Figure 105 gives a 
good idea, lives mostly in the north, and is especi- 
ally abundant in Oregon and Washington. The 
shells vary much in size and color, but the larger 
ones are an inch and a half in diameter. The col- 
or is generally dark beneath, but it is more or less 
banded and lighter above. Albino specimens have 
been found. The animal has a tinge of red in its 
complexion, and altogether I know of no more 
beautiful combination of form and color than is 
seen some misty morning in summer when this 
fine snail is found extended on a cushion of fresh 
green moss, beneath the protecting foliage of an 
old forest tree. 

Epiphragmophora imfumata, Gld., the Smoky 
Snail, is commonly reckoned as a variety of the 
last species, but it is so different that I prefer to 
consider it as distinct. It lives along the north- 
ern coast region of California. In size it is similar 
to EK. fidelis, but the shell is much depressed and 
flattened, and the body-whorl has a sharp, angular 
edge, or keel. The shell has a peculiar cloth-like 
surface, and is of a nearly black color throughout. 
The umbilicus is distinct, and the aperture very 
oblique. 

Epiphragmophora — mor- 
= | monum, Pfr., the Mormon 
(Island) Snail, is shown in 
Figure 106. The shell is 
large and depressed, the sur- 
face glossy, and the brown 
girdle is edged with white. There is a large umbil- 


Fig. 106 
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icus, and the lip is recurved. This species lives in 
the Sierra Nevada Mountains, and was first named 
from specimens taken on Mormon Island in the 
American River. It does not live in Utah, as one 
would at first suppose. 

There are several varieties. Var. cala, Pils., is 
smaller and less depressed. It is dark reddish 
brown in color. The types are from the Calaveras 
Big Trees. Var. buttoni, Pils., resembles the last 
in color, but the shell is more depressed, and the 
surface is set with little prominences that bear gol- 
den brown hairs. Var. hillebrandi, Newe., is some- 
times reckoned as a distinct species. The shell is 
yellowish horn color, with a chestnut band bor- 
dered by white. In fresh specimens the shell is 
hirsute. This variety also comes from the moun- 
tain region. 

Epiphragmophora circumcarinata, Stearns, the 
Keeled Snail. This species was described by Dr. 
Stearns as a variety of E. mormonum, but it seems 
too distinct to remain as such. The shell is widely 
umbilicated, flattened, angulated, with a periphe- 
ral keel. Beside this there are many cross-ribs, 
parallel with the lines of growth. A rare species 
from Tuolumne Co., Cal., possibly identical with 
Oreohelix elrodi, from Montana. 

Cypress Point is a projection of land, a few 
miles south of Monterey, which looks out boldly 
upon the broad Pacific ocean. The huge waves 
come rolling in and beat themselves into spray 
against its rugged cliffs, and the sweet breath of 
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the ocean pours over the tree tops and then rushes 
on across the hills, carrying health and vigor to 
the parched interior of the State. There is no more 
delightful spot on this beautiful earth than this 
same Point of the Cypress Trees, and whoever 
visits it carries away a picture of mingled wild- 
ness, sublimity and beauty. 

It is well named, for here, within the compass 
of a few score acres is the diminishing home of the 
eypress trees of California. From this little spot 
came the seeds which have developed into hun- 
dreds of miles of beautiful hedges, and tens of 
thousands of beautiful trees. 

The parent-trees are venerable specimens, 
blown by the strong sea breezes into the most fan- 
tastic forms. Here is one on the very edge of the 
bluff; its trunk is horizontal, and its thick-leaved 
top slants up from the ground like the moss-cov- 
ered roof of an ancient farm house. Here stands 
another, grim and solitary, with a gnarled and 
twisted trunk upholding a _ close-reefed sail of 
bright green foliage. And there is a little group 
of them, kneeling together towards the east, like 
penitent pilgrims, yet showing by their defiant 
limbs, which are bent and knotted like the arms of 
wrestling giants, that although the proud west 
wind has brought them to their knees, still their 
spirit is not broken, and that they continually 
throw back his challenge, and will never yield 
their ground till the last green leaf has withered 
on their secant and flattened tops. 

In the midst of all this mingling of the beautiful 
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and the picturesque is the home of a very humble 
but very interesting mollusk, named EH piphrag- 
mophora dupetithouarst, Desh., the Point Cypress 
Snail, shown in Figure 107. During the summer 
months I have sought 
them under the old 
eypresses, and have 
found them quietly 
sleeping under old 
logs, behind pieces of loose bark, among the twigs 
forming a wood-rat’s nest, and in other out of the 
way places. Many empty shells also I found, to 
my great regret, for each had a hole in the side or 
near the apex, showing that the occupant’s life had 
been violently taken. For this act of vandalism 
the blue-jays were evidently responsible, and even 
while I was collecting my few specimens, these 
saucy birds stormed and scolded in the trees, as if 
I, and not they, was the real robber. I verily fear 
that these reckless marauders will speedily rob 
Cypress Point of one of its chiefest attractions. 


AN NAN 


Fig. 107 


However, I took away a number of dormant 
specimens of the snail, as well as a good number 
of the best shells which the jays had dared to dese- 
erate, and after their long summer’s sleep I placed 
some of the former in a fernery, and sprinkled 
them with water. After a few hours they slowly 
pushed themselves out into the open world and 
became quite lively for snails, and seemed to en- 
joy their state of captivity to a very reasonable 
degree. One of these captives posed for his pic- 
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ture, one fine day, and you see the result in the 
engraving. 

The shell is umbilicated and seven-whorled; the 
spire is low conical, and the outer lp is but 
slightly thickened. The peristome is whitish, but 
the shell is dark chestnut, with a still darker band, 
which is edged with equal stripes of light yellow. 
The animal is slate-colored, and its surface is cov- 
ered with numerous little elevations. The diame- 
ter of the shell is about three-fourths of an inch, 
though specimens are occasionally found that are 
somewhat larger. 

Epiphragmophora sequoicola, Cooper, the Red- 
wood Snail. This species resembles the last in size 
and general form, but it has a more elevated 
spire. The surface of the shell is not smooth, but 
is somewhat roughened by cross lines, while the 
upper whorls have many crowded granulations. 
It is found in the vicinity of the coast, near Santa 
Cruz. Cal: 

Epiphragmophora trasku, Newe., Trasks’s 
Snail, comes from the coast regions of southern 
California. It has a small umbilicus, six whorls 
not greatly elevated, which are dark horn-colored, 
with a narrow chestnut band which is edged on 
both sides with white or yellow. The surface is 
marked with microscopic strie. The diameter 
of the shell is usually less than an inch. There are 
several varieties, which will be mentioned in the 
List. 

Epiphragmophora carpentéert, Newe., Carpen- 
ter’s Snail, comes from San Diego and Mexico. It 
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resembles the last species but has a more delicate 
shell. It is decidedly a southern form. 


Epiphragmophora colora- 
doénsis, Stearns, the Colo- 
rado Snail, was originally 
found near the Grand Can- 
yon of the Colorado, oppo- 
site the Kaibab plateau, at 
an elevation of 3,500 feet. 
The views of the shell given 
in Figure 108 are magnified, 
but they give the form with 
great detail. The shell is 
rather fragile, and varies 
from pale horn-color to 
white, with a reddish brown 
band. 


Epiphragmophora exara- 
ta, Pfr., the Furrowed Snail, 
is a species which resembles 
a small EK. arrosa. The shell 
is yellowish, with a narrow 
band of chestnut, and the \ 
surface is decidedly plowed Fig. 108, x T (*) 
up with fine transverse fur- 
rows. There are seven whorls, ending in a white, 
slightly reflected lip. This species is from the 
coast region of California, both north and south 
of San Francisco. Its diameter is about an inch. 
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Epiphragmophora — ar- 
rosa, Gld., the Dented 
Snail, shown in Figure 
109, has a fine large and 
rather solid shell. The 
seven whorls, which are 
yellowish brown in color, 
are banded with a dark 
stripe, which is wider than is represented in the 
cut. The shell is quite rough, with furrows and 
hammer marks, and the umbilicus is distinct, 
though partly covered with the reflexed peristome. 
The home of this species is along the coast of cen- 
tral California, especially in Marin County. 

Epiphragmophora californién- 
sis, Lea, the California Snail, 
Figure 110. The original speei- 
mens of this much disputed spe- 
cies came from Monterey, Cal., 
LZ and that is where it now grows to 

Sa perfection. It loves sand and sea 
air, and in summer it may be found near Point P1- 
nos, buried in the sandy soil, underneath the abun- 
dant clumps of Rattleweed. The figure repre- 
sents a large specimen. The shell is thin, delicate, 
and almost globular in form; it is of a light horn- 
color, with a dark band. 

While this typical shell is almost spherical, a 
number of varieties exist, which diverge from the 
typical shape very materially. In fact, it has been 
a disputed point whether they are at all related, 
but as the general trend of modern research in- 
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clines in that direction they will be so classified in 
this book. 

Var. nickliniana, Lea. Shell minutely umbili- 
cated, rather thin, faintly indented and granu- 
lated; ash yellow with a chestnut band, lip white, 
reflexed at the base. Whorls six, spire moderately 
elevated. It lives near the coast of central Cali- 
fornia. Diameter one inch. 

Var. ramentosa, Gld. The surface of the shell 
is cut up into innumerable checks, which are shown 
by a lens to consist of little oblong grains, arranged 
parallel to the lines of growth. The epidermis of 
the young ones is studded with little bristles. Dia- 
meter about three-fourths of an inch. This form is 
found in Alameda County, Cal., and in adjacent 
regions. 

Var. diabloénsis, J. G. Cooper, has a flattened 
shell, umbilicated and thin, with regular mallea- 
tions arranged in revolving series, like dents 
caused by the blows of a small hammer. Diameter 
rather less than an inch. From the Coast Moun- 
tains of central California, being named from its 
occurrence near Mt. Diablo. 

Var. contracostae, Pils., is smaller than the last 
variety, yellowish straw-colored, only slightly 
malleated, outer lip thickened. From Byron Hot 
Springs, Contra Costa Co., Cal. 

Epiphragmophora ayresiana, Newe., Ayer’s 
Snail, is a species from the islands of Santa Rosa, 
San Miguel, and Santa Cruz. The shell is quite 
strong, six-whorled, and has a considerably ele- 
vated spire and a distinct umbilicus. Microscopie 
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striz may be traced upon the shell. It is of a brown 
or chestnut color, and is usually girdled with a 
broad, dark band. Its diameter is three-fourths of 
an inch. 


Epiphragmophora tudiculata, Binney, the Bruis- 
ed Snail, has a shell large, rather thin, marked with 
numerous indentations; umbilicus nearly or com- 
pletely closed, peristome white and thickened near 
the umbilicus. The six whorls are of an olive 
brown color and a rather wide band with a lighter 
space above and below it encircles the body-whorl. 
Diameter upwards of an inch. This is a southern 
species, being found about San Diego, also ranging 
northward through Tulare and adjacent counties 
to the Sierras. Var. umbilicata, Pils. Shell 
smoothish, malleation weak, umbilicus widely 
open, diameter 27mm.; from San Luis Obispo Co., 
Cal. 


Epiphragmophora gabbi, Newe., Gabb’s Snail, 
comes from San Clemente Island. The shells are 
about the size of large peas, thin, light horn-color- 
ed, with a dark band. Var. facta, Newe., is more 
solid and compact. Whitish; peristome yellowish, 
thick, and reflected. From Santa Barbara and San 
Nicolas Islands. 


Epiphragmophora rufocincta, Newe., the Red- 
banded Snail, is a small species from Catalina Is- 
land. The shell is smooth, thin, with a low spire. 
Horn-colored, with the ever present band of chest- 
nut, which marks so many of the California snails. 
Diameter, 17mm. 
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Epiphragmophoraintercisa, W.G. B., the Horse- 
shoe Snail, has a shell strong, solid, with lines of 
growth distinct crossed by regular spiral lines cut- 
ting the surfaces into little blocks. The aperture is 
oblique and shaped like a horse-shoe. Color, white 
or brown, sometimes obscurely banded; diameter, 
22mm.; from San Clemente and Santa Cruz 
Islands. 

Epiphragmophora tryoni, 
Newe., Tryon’s Snail, is shown in 
Figure 111. The shell is strong 
and solid, globose conical, with a 
rounded apex and five regular 
whorls. » The surface is reticu- 
lated or cut into fine checks by the 
crossing of spiral threads and the lines of growth. 
The color varies from white to brown, and the 
whorls are often banded, while the upper half of 
each whorl is usually darker than the correspond- 
ing lower half. The animal is said to be black. 
Chiefly from Santa Barbara Island. 

Epiphragmophora  kelléttu, Ebs.,  Kellett’s 
Snail. The shell consists of six whorls, spire 
rather low, umbilicus nearly closed. Shell smooth, 
eolor varying from whitish to brown, usually 
mottled, with a dark ring around the center of the 
body-whorl. Diameter about an inch. From Cata- 
lina Island, where it is reported as plentiful on 
and under the old cactus branches. 

Epiphragmophora stearnsiana, Gabb., Stearns’s 
Snail, is sometimes called a variety of the last 
species. The shell is narrowly umbilicated, solid, 
with fine incremental striw. Whitish, with ash- 


Fig. 111 
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colored spots and a brown band. Found on the 
seaweed side of Point Loma, San Diego, where 
most of the specimens are dead, and in Lower 
California. 

Epiphragmophora arnheimi, Dall, Arnheim’s 
Snail. This small snail is found in Costra Costa 
Co., Cal., near San Pablo. Its diameter is 18mm. 
The suture is deep, also the umbilicus, while the 
lip is unusually thick for the size of the shell. 

Glyptostoma  newberryanum, 
W. G. Binney, Newberry’s Snail, 
is a very distinct species, found 
in southern California, particu- 
larly around San Diego. <A basal 
view of a small specimen is shown 
in Migure 112, for large ones 
grow to a diameter of an inch and a half. The 
spire is flattened, and the umbilicus is very large, 
distinctly showing the coil of rounded whorls. The 
lip of the aperture is thin and acute, the whorls 
are six in number, and the color of the shell is dark 
brown, sometimes almost black. 

Polygyra — townsendiana, 
Lea, Townsend’s Snail. This 
distinct species whose fine, 
large shell is shown in 
Figure 113, is a true north- 
erner, being found mostly in 

Fig. 113 Oregon, Washington, and 
even much farther to the north. The shell is 
strong, the spire but little elevated, the color yel- 
lowish or brownish, sometimes mottled.  Peri- 
stome like a white horse-shoe, umbilicus large and 
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distinct. The surface is marked with many mic- 
roscopie spiral lines, which are crossed by rough- 
ened ridges. Variety ptychophora, A. D. Brown, 
is found in Idaho and eastern Oregon. ‘The shell 
is nearly smooth and is of a light horn-color but it 
has the regular markings and the broad white peri- 
stome of the typical specimens; diameter, 20mm. 

Polygyra columbiana, Lea, the Col- 
umbia Snail, Fig. 114, (Mesodon col- 
umbianus), is a species which extends SQ 
from Alaska southward into Califor- Fig. 114 
nia. Whorls six, umbilicus small, peristome re- 
flected, aperture ear-shaped. In some varieties, 
as shown in the cut, there is a small white tooth 
on the inner wall of the aperture. The figure is of 
the natural size. The shell is hght horn-colored 
and the epidermis on the upper whorls is set with 
short, stiff, microscopic hairs. Var. armigera, 
Aneey, is smaller, more globose and convex be- 
neath, and more beset with hairs, which are ar- 
ranged in very oblique rows. Var. labiosa, Gld., 
has a very circular aperture, and widely reflected 
peristome. 

Polygyra dévia, Gld., the Devious Snail, (Meso- 
don devius), is a species which lives in Oregon; it 
has also crossed the Cascade Mountains, and en- 
tered Idaho. The shell is horn-colored or brown, 
solid and six-whorled. The peristome is white, 
wide, and bent back at right angles to the wall of the 
aperture. There is a distinct white tooth on the 
inner wall of the aperture, and sometimes one or 
more waves on the peristome. ‘There are several 
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varieties which range from half an inch to a whole 
one in diameter. 

Polygyra mullani, Bland, Mullan’s Snail, was 
sometimes considered a small variety of the last 
species, but is now believed to be distinct. ‘The 
shell is shining, with a thin epidermis covered with 
minute spiral lines, and tubercles. The aperture 
is three-lobed, and the umbilicus is partly covered 
by the lip. Shell dark horn-colored, diameter half 
an inch. There are several varieties which will 
be noticed in the List. 

Polygyra loricata, Gld., the Mailed Snail, (‘Trio- 
dopsis loricata), has a little shell only a quarter of 
an inch in diameter, but its five and a half whorls 
are very distinct. The umbilicus is small but deep, 
and the spire low dome-shaped. Aperture irregu- 
lar, with white tooth on the columella and two 
thickened spots on the outer lp; surface horn- 
eolored. Found in California near San Francisco, 
and also in the Sierras. 

Polygyra 
chirica- 
huana, Dall, 
\ the Chirica- 
he uw ama 
Saale) as 
shown in a 
much ma g- 
nified form 
in Figure 115. The shell is depressed, thin, pol- 
ished, and of a dark brownish color. The lip is 
strongly reflected and the aperture is destitute of 


Fig. 115, x 2 (*) 


140 WEST AMERICAN SHELLS 


teeth; diameter 18mm.; from Arizona and New 
Mexico. 
Polygyrame- 
arnsu, Dall, 
Mearns’s 
Sembee eas ns 
shown in Fig- 
ure 116. This 
shell is of a Fig. 116,x 3 (*) 
pinkish brown color. The details of the shell are 
well brought out in the three figures. Diameter, 
13mm. Found in Arizona and in Hachita Grand 
Mountain, New Mexico. 

Valloma pulchélla, Miull., the Beautiful Vallonia, 
is a little mollusk whose shell consists of four 
rounded whorls arranged in a_ flattened spiral 
form. ‘The umbilicus is large and open, the aper- 
ture nearly circular, the peristome white, reflected, 
and forming a nearly complete circle. The shell is 
whitish, thin, and in our variety is usually 
marked by cross-ribs. Its diameter is barely an 
eighth of an inch. The species is very widely dis- 
tributed. A few years ago it suddenly appeared in 
Los Angeles, in the yard of Dr. Stearns. It is also 
reported from Oakland and many other localities 
in California, also from Utah and adjacent States. 

Vallonia costata, Mull, the Ribbed Vallonia, is 
another very small species, the shell being only 
2.5mm. in diameter. Horn-colored, nearly flat, 
umbilicated, with regularly set membranous ribs, 
and fine strie between them. It has about the same 
range as the last species. 


Rigel dyes Ce) 


17 millimeters. 
Ashmunella 


Ckll., the Less- Wrinkled 


Snail, occurs abundantly at 


Clouderoft in 


yon, Otero Co., 
This form lacks the parietal 


tooth. 
Ashmunella 


Dall, Ashmun’s Snail. Three 
much enlarged views of 
the pretty little shell are 
given in Figure 118. The 
diameter is 14mm. The horn- 
colored whorls are crossed 
by very many fine, incised 


lines. From 


Mexico, at an elevation of 
8,000 feet above the level of 


the sea. 
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Ashmunella rhyssa, Dall, the 
Wrinkled Snail, is shown in ig- 
ure 117. The shell consists of six 
rounded, yellowish whorls, which 
are crossed by very numerous 
wrinkles. The reflected peristome 
is white, and immediately behind 
it the shell is considerably con- 
stricted. It was collected in the 
White Mountains of New Mexico 
by Rev. E. H. Ashmun. Diameter 


hyporhyssa. 


James Can- 
New Mexico. 


ashmunti, 


Bland, New 


Fig. 118, x 7 (*) 


Ashmunélla pseudodonta, 
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Dall, the False-toothed Snail. Figure 119 gives us 
two enlarged views of this shell, which really is 
only 14mm. in diameter. It is of a yellowish straw- 
color with but little striation. From White Oaks, 
New Mexico. 

Ashmunélla levettei, Bland, Levette’s Snail. 
This shell is umbilicated, thin, shining, translu- 
cent, oblique- 
ly striated, 
with seven 
whorls. Aper- 
ture with a 
trans verse 
parietal tooth, 
with teeth on 

Fig. 119,x 7 the lip also; 
peristome pale chestnut colored; diameter, 17mm. 
From near Santa Fe, N. M. 

Sonorélla hachitana, Dall, the Hachita Snail, 
has a large, depressed, polished shell, with a deep 
umbilicus. It is pale reddish purple in color, with 
a purplish brown band. The diameter is about 
one inch. This species comes from Arizona and 
adjacent regions, being found on the top of Hachita 
Grande Mountain, N. M., at an elevation of over 
8,000 feet. 

Sonorélla rowélli, Newe., Rowell’s Snail, is 
smaller than the last species. Its shell is whitish, 
with a single narrow, chestnut band. Aperture 
widely cireular, peristome white, its extremities 
approaching and joined by a eallus; diameter, 20 
mm. It lives in Lower California, also in Arizona 
and New Mexico. 
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Cochlicopa librica, Mull., The Brilliant, 
(Ferussacia subeylindrica), is shown in | 
Figure 120. The little creature to which f 
this shell belongs lives chiefly in forests, 
concealing itself under leaves, and the bark Fis: 1°° 
of dead trees. It is about the size and shape of a 
grain of wheat, thin, dark horn-colored, very 
bright and glistening. This species lives in Hu- 
rope, where it is known in France as ‘‘la brillante,’’ 
also in the Hastern States, Alaska, Oregon, Utah, 
and it has even been collected on Grizzly Peak, 
back of the University of California. 

The members of the genus Pupa are mostly very 
small, though some of them grow to a fairly good 
size. The shell shown in Figure 121 is a fair rep- 

resentative of this great genus. The pic- 
me ture is small enough, but even the cross be- 

side it is too large for truth. The name is 
Fig. 121 Vértigo californica, Rowell, the California 
Pupa. The shell is brown, and on the sides of the 
little aperture are four tiny white teeth. It lives 
in various parts of California on the main land, 
and two varieties live on Catalina Island. 

The Pupas belong to a very ancient family, as 
we know from the fact that a little fossil shell was 
found in a coal mine in Nova Scotia, and is ree- 
koned as the oldest land shell ever discovered. 
They take their name, evidently from their re- 
semblance to the cocoon of an insect, which in turn 
is supposed to resemble a doll. Many of these 
shells are exceedingly minute, measuring less than 
2mm. in length. They are usually found in lowly 
positions, such as among grass-roots, under old 
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sacti, in river drift, and similar positions. The 
names of the chief species, with brief references, 
will be given in the List, but the shells are so very 
small that few of them will be fully deseribed. 


Holospira  arizonénsis, 
Stearns, the Arizona 
Pupa, is shown in Figure 
122. The shell is really 
but half an inch long; the 
figure, however, brings 
out the details of its strue- 
ture. In color it varies 
from dingy white to pale 
horn. It was collected at 
Dos Cabezas, Arizona. 

Some of the species of 


Fig. 122, x 3 (*) 


the old genus Pupa are now known as Bifidaria, 
among which we may notice Bifidaria armifera, 
Say, the Armored Pupa. This species is found all 
through the East, also it has been collected in New 
Mexico. It is relatively quite large, being from 
2 to 4mm. in length. It resembles Figure 121, but 
has six or seven whorls, and the aperture is al- 
most filled up with projecting teeth. 


Figure 123 


Fig. 123 


gives a view of the shell of 
Succmea ovalis, var. hayden, W. G. B., 
Hayden’s Amber-snail. 
may be said that the Amber-snails are 
rather small mollusks, which love moist- 
ure, though they do not often enter the 


In general it 


water. The yellowish shell of this species 


is long, thin, and few-whorled. 


The aperture is 


very large, and from its base you can look inside 
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the shell to its very apex. The spire is small and 
consists of three delicate whorls. The length of 
the whole shell is three-fourths of an inch. The 
specimen from which the drawing was made was 
collected near Salt Lake, Utah. 

Succinea avara, Say, the Greedy Amber- 
snail, Figure 124, has a smaller shell than a 
the last species. The form of its delicate, ‘€& 
horn-colored shell is shown in the figure, 
which is rather larger than the real shell. 
This species is reported from Idaho and southern 
California. Several varieties of this species live 
on the Santa Barbara Islands. 

Succinea rustica, Gld., the Rustie Amber-snail, 
is found in Oregon, California and Nevada. The 
shell is thin and fragile, of a pale greenish horn- 
color, surface rough and without luster, spire 
acute, length one-half an inch. 

Succinea sillimani, Bland, Silliman’s Amber- 
snail. Shell oblong-ovate, thin, striate, shining; 
spire short, aperture large, oblique; length 20 mm. ; 
found in California and Nevada. 

Succinea oregonénsis, Lea, the Oregon Amber- 
snail. Shell one-fourth of an inch long, though 
sometimes longer, thin, yellow, rather coarsely 
striated, aperture two-thirds the length of the shell. 

Onchidélla carpentéri, W. G. Binney, Carpen- 
ter’s Onchidella. This is a little creature shaped 
like a short, fat Limax, the ends rounded, and the 
upper surface arched. The coriaceous mantle 
overhangs the locomotive disk. The body is smoke- 
colored; length, 5mm. It lives near the water, 
and is found from the Straits of Fuca to Mexico. 


Fig. 124 
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Onchidélla borealis, Dall, the Northern Onehi- 
della, is but little larger than the last. Surface 
black, with dots and streaks of yellowish white, 
foot hght colored, also muzzle and tentacles. Al- 
aska, (Sitka), and Vancouver Island. 

The Auriculide, or FEar-shells, inhabit salt 
marshes and love brackish water. They have 
strong shells with short spires, and narrow, ear- 
shaped apertures. The first of our species is 
named Alexia myosotis, Drap., the Mouse-ear Al- 
exia. The shell is brown and spindle-shaped, simi- 
lar in form and size to a small grain of wheat. 
Probably it was imported from Europe, as it is 
found around Atlantic seaports, and also near 
San Francisco. 

Carychium exiguum, var. occidentale, Pils., the 
Western Carychium. Shell minute, distinetly coni- 
eal, whitish, with an evident spire of fine rounded 
whorls. Aperture nearly circular, columella with 
a distinct tooth. From Portland, Oregon. The 
shell is about one-sixteenth of an inch in length; 
it is found about wharves and on stones which are 
sometimes covered with tide water. 

Figure 125 gives a good idea of the shell 
of Melampus olivaceus, Cpr., the Olive Ear- 
shell. The shell is pear-shaped with a short 
spire and a long, narrow aperture. There 
are two folds on the columella. Dark brown, 
with lighter stripes and bands; length, half an 
inch; southern. It occurs plentifully on salt mud- 
flats. 

Pédipes unisulcatus, J. G. Cooper, the Fur- 
rowed Pedipes. Spire short, body-whorl large 


Fig. 125 
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and full, columella marked with very large and 
peculiar white folds. Surface light brown, length 
one-fourth of an inch. 

Siphonaria peltoides, Cpr., the Shield-like Si- 
phon-shell, has a limpet-shaped shell, small, thin, 
and low arched, with the apex a little to one side of 
the center. The color is light brown with more or 
less darker rays, and its length is one-fourth of an 
inch or more. The interior muscle-scar is divided 
on one side by a siphonal groove, but this mark 
is not always very distinct. This little mollusk 
lives on rocks between tides, and is quite rarely 
found. When disturbed it gives out a milky fluid. 

Gadinia reticulata, Sby., the Netted | 
Gadinia. The natural size of the shell is 
shown in Figure 126. It is low-arched es 
and has a nearly central apex, from 
which run radial lines to the edge of the 
shell. These rays are crossed by deep lines of 
growth, giving the shell a netted or reticulated 
appearance. Its color is pure white, and the shell 
is quite solid. I have found a few specimens liv- 
ing on mussel-bearing ledges, near low water line, 
but it is not often found alive. Dead shells are 
often washed up from the sea by the waves. Live 
Specimens are said to be abundant at Pt. Lobos, 
Cal., in a tide grotto. 

Leaving the sea for a time we now turn our at- 
tention to the air-breathing mollusks that live in 
fresh water. Though in general they come to the 
surface to take a breath of air, yet they are very 
tolerant of restraint, and some seem to be able 
to live in the water continually. They are quiet, 


Fig. 126 
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vegetable eating mollusks, and clear away much 
matter in the water which would otherwise go 
to decay. Their shells are generally covered with 
a greenish brown epidermis, to protect them from 
the effects of acids which may be present in the 


fresh water. 
ably eroded. 


Sometimes the beaks are consider- 


Iimnea stagnalis, WLinn., the © 
Pond Limnea, Figure 127, is the 
largest of this class of fresh-water 
mollusks, and is universally dis- 
tributed, both in this country and 
in the Old World. It is a very dis- 
tinct species, and can be instantly 
recognized. Spire very slender, 
body-whorl and aperture very large; 
shell thin and delicate. It grows 
sometimes to a length of nearly two 


inches. This mollusk inhabits lakes and rivers, 
and is found on the Sierras, in Utah, and in many 
other localities. 


Iimnea palustris, Miull., the Marsh 
Limnea, is shown in Figure 128. It is 
found all round the world, in the north- 
ern hemisphere. The whorls are rounded, 
five or six in number, and the aperture 
is shorter than the spire. The shell is 
horn-colored, and its form is well repre- 
sented in the figure, which is larger than 


the average specimen. ‘There are many 
varieties of this widely distributed species. 
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Limnea adelinae, Tryon, Adeline’s Limnea, is 
a small species found at San Francisco. The shell 
is thin, the body-whorl large, and the inner lip thin 
and reflected. The outer lip is tinged with red 
within; length, 14mm. This shell is also reported 
from central Washington. 

Limnea pilsbryt, Hemphill, is a very small spe- 
cies with a shell only three-eighths of an inch in 
length, from Fish Spring, Nevada. 

Radix ampla, var. utahénsis, Call, the Ample 
Radix. The shell is globose, irregularly ribbed, 
spire small, the last whorl inflated. Length, 17 
mm., or considerably less. This rare form is found 
in Utah Lake, but a similar variety is reported 
from Sonoma Co., Cal. 

Figure 129 gives us a good view of the 
shell of Limnophysa caperata, Say, the 
Wrinkled Pond-shell. The spire consists 
of five rounded whorls, the aperture is oval, 
and the outer lip is shghtly reflexed. This 
Species ranges over a large part of North 
America. 

Limnophysa proxima, Lea, the Next Pond- 
shell, has a spire rather long and slender, with lip 
reflexed and body-whorl partly divided into small, 
flattened squares, like hammered silver. The shell 
is nearly an inch long. From. Utah, also near San 
Francisco, and elsewhere in California. 

Limnophysa refléwa, Say, the Reflexed Pond- 
shell. The shell of this species is narrow and very 
much elongated. The spire is more than one and 
a half times the length of the aperture. It in- 


Fig. 129 
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cludes L. umbrosa, Say, and probably several 
other forms. This animal lives along the north- 
ern tier of States, from New York to the Pacific. 
It is also found in the Sacramento and Columbia 
Rivers. 

Limnea kirtlandiana, “ea, Kirtland’s 
Limna, is shown in Figure 130. The shell 
is dextral and somewhat eylindrieal, the 
spire long and five-whorled, the aperture 
rather small and oval, and the columella is 
marked with a fold. The cut is somewhat 
magnified, as the natural size is from one- 
half to three-fourths of an inch. 

A common shell that is found in many of the 
brooks and streams over much of the Pa- 
cific Coast, as well as east of the Rocky 
Mountains, is shown in Figure 131. Its 
name is Physa heterostropha, Say, the 
Reversed Physa. The shell is thin and 
delicate, of a hght horn-color, with a 
small spire, a sinistral aperture, and is commonly 
about half an inch in length. The animal is black 
or nearly so, and when the shell is inhabited it ap- 
pears much darker than when it is empty. 

It is amusing as well as instructive to put some 
of these little creatures in a jar of water and watch 
their movements. Sometimes they will quietly re- 
main at the bottom, eating the pulp of an alder 
leaf that you have given them; then they will rise 
to the surface to take a breath of fresh air and 
slowly sink back again, or perhaps they will erawl 
along, shell downward, apparently clinging with 
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their foot to the upper surface of the water—an 
apparently impossible feat, but they do it never- 
theless. 

They make little nests of transparent jelly, filled 
with minute eggs, and attach them to the side of the 
jar, where you ean easily watch the development of 
the embryos. In my Jar the little things came out 
after twenty days, each with a perfect shell, and 
began life on their own account. Such a jar may 
properly be kept in a schoolroom. 

Physa politissima, Tryon, the Polished Physa, 
is an inhabitant of Oregon. It resembles the last 
species in form, and has a brilliant shell, with a 
dark line near the edge of the outer lip. All of the 
Physas have sinistral shells, and may thereby be 
recognized at the first glance. 

Physa carltoni, Lea, Carlton’s Physa, comes 
from near Antioch, Cal. The body-whorl is full 
and round, horn-colored; outer lip marked inter- 
nally with stripes of dark brown. It is quite large, 
having a length of three-fourths of an ineh. 

Physa gabbi, Tryon, Gabb’s Physa, has a small 
spire, consisting of three or four minute whorls; 
body-whorl large, aperture large also, outer lip 
broad and full. Specimens from. Portland, Ore., 
are light horn-colored, and from half to a whole 
inch in length. 

Physa costata, Newe., the Ribbed Physa, has a 
very small, thin shell, with a somewhat ribbed or 
corrugated surface. From Clear Lake, Cal. 

Physa ampullacea, Gld., the Inflated Physa, has 
a large, full shell thin, shining and. horn-colored. 
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It grows to the length of an inch, and lives in Ore- 
gon and Washington. 

Physélla columbélla, Hempl., the Columbia 
(River) Physa, has a pretty little shell, half an inch 
long, consisting of a short spire, and a very round 
and full body-whorl, with an ample aperture. It 
is of a brown color, but the curved columella is 
often white. From the river the name of which it 
bears. 

Apléxia hypnorum, Linn., the Moss 
Physa, (Bulinus hypnorum), is shown in 
Figure 132. Apex rounded, suture distinct 
and oblique, whorls six or seven, aperture 
moderate. Color, light brown, surface very 
smooth and glossy. This is a large north- 
x# ern species and it is also found in Utah. 
The variety tryoni, Currier, 1s collected in Mon- 
tana. 

Pompholyx effusa, Lea, the Puff Bubble, is a lit- 
tle creature that lives in the Sacramento river, also 
in the waters of Oregon, northern California and 
Nevada. The spire is exceedingly short, the aper- 
ture nearly circular and very large, the shell horny 
and sometimes ribbed; diameter a quarter of an 
inch. There are several varieties which have been 
deseribed, that differ shghtly in appearance. 

A very distinct and characteristic fresh 
9 water shell is shown in Figure 133, which 

; bears the name of Carinifex newbérryt, 

ae 2 Lea, Newberry’s Keel-shell. The whorls 
are few and are flattened at the top, while both 
above and below they are terminated by sharp, 


Xx $ 
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angular keels. Umbilicus large, shell thin and 
horny, diameter one-fourth of an inch. From Cal- 
ifornia lakes. 

Figure 134 gives us a good view 
of a mollusk that is very widely dis- 
tributed, many of whose varieties 
have received special names. They 
are, however, considered as all be- 
longing to the one species, which 
is named Planorbis trivolvis, Say, the Three- 
whorled Planorbis, (Helisoma trivolvis). In spite 
of its name the flat coil may consist of about four 
whorls. The color is hight brown, and the aper- 
ture is irregular. The cut represents a rather 
large specimen. 

Planorbis parvus, Say, the Little Planorbis, 
(Gyraulus parvus), has a very flat shell, con- 
sisting of a coil of fine, horn-like shell-tube. The 
whorls are about four in number, and the whole 
coil is from an eighth to a fifth of an inch in dia- 
meter. It occurs all through the Hast, also in the 
waters of the Pacific States. 

Planorbis vermicularis, Gld., the Worm-like 
Planorbis, (Gyraulus v). The tube of this little 
flat shell rapidly increases in diameter. Orbicular 
above, flattened beneath, same size as the last spe- 
cies; found in Washington, Oregon and Califor 
nia. 
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Planorbis ammon, Gld., the 
Ram’s-horn Planorbis, (Helis- 
oma ammon), is a species found 
in the San Joaquin river and 
other bodies of fresh water in the 
central part of California. Fig- 
ures 135 and 136 shows that the 
shell is large, robust, with a cup- 
shaped depression both above and 
below. As the animal grows it 
winds its shell 
round) and 
round in the 
same plane, in- AS Qs 
stead of making ap 

ae a spiral as in the Tie. 135 
ease of most mollusks. Hence the 
shell is called Planorbis, or Flat-coil. The aper- 
ture of the shell is large and ear-shaped; the color 
is a rich yellowish brown, but is white within the 
aperture. The lines of growth are very distinct, 
and mark the shell in a pleasing manner. 

Planorbis bicarinatus, Say, the 'Two-keeled 
Planorbis, (Helisoma bicarinatus), resembles the 
last species, but is much smaller. The whorls have 
a sharp angle, or keel, both above and below the 
suture. Specimens were collected at Portland, 
Oregon. 

Acroluxus nuttallii, Hald., Nuttall’s 
River-limpet. The shell of this little crea- 
ture is shown in Figure 137. It is gen- Fis. 137 
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erally circular in outline, brown, thin, and translu- 
cent, and is about a quarter of an inch in diameter. 

Ancylus fragilis, Tryon, the Fragile River-lim- 
pet. Very small, thin, and narrow, limpet-shaped ; 
color, light brown, one-fourth of an inch long. 
From Oregon and California. 

Ancylus subrotundus, Tryon, the Oval River- 
limpet. This little shell is similar to the last, but 
is more oval in outline. It comes from The Dalles, 
on the Columbia River. 

Lanx patelloidea, Lea, the Spotted River-limpet. 
This is a species of fresh water limpet with an 
opaque, varigated shell. It is reported from Shasta 
County, Cal. 

Lanx altus, Tryon, the Tall River-limpet, is also 
reported from northern California. The shell is 
rounded, and elevated in the center. It is probably 
a variety of Ancylus newberryi, Lea, which has a 
very large shell for a River-limpet, sometimes 
reaching the length of 20 millimeters. 

Gundlachia californica, Rowell, the California 
River-limpet, is very minute, limpet-shaped, with a 
small shelf across part of the aperture. It is found 
on the stems of plants growing in stagnant ponds. 

With these little limpet-like shells we take leave, 
for the present, of the ponds and rivers, and turn 
once more to the sea, with all its wonderful wealth 
of animal life, which is inviting us to investigate 
the inhabitants of the great ocean home. 
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Myurélla simplex, Cpr., the Simple Au- 
ger-shell, shown in Figure 138, is a south- 
ern mollusk, having a pretty, slender, coni- 
eal shell. The spire winds gracefully up- 
wards, and ends in a sharp point at the 
apex; while at the other end of the shell the 
aperture is small, and ends in a short, re- 
eurved canal. Following the sutures is a 
spiral thread of beads, which adds much to 
the attractiveness of the shell. The length is an 
inch or more, the whorls are about twelve in num- 
ber, and the color is whitish or brown. This shell 
is our representative of a large number of tropi- 
‘al species of similar form, some of which are 
very strong, and as long as your hand. 

Figure 139 also shows our rep- 
resentative of a large genus of 
shells, most of which are found in 
tropical seas. Its name is Conus 
califormcus, Hds., the California 
Cone. While large and beautiful 
specimens of the Cone-shells are 
found in the warm water of the Pa- 

Fig. 139, x cific and Indian oceans, our little 
species is very humble, being about an inch in 
length, while its surface is of a sombre chestnut 
color, though one may be found occasionally that 
has a brown, hairy epidermis. Specimens of this 


Fig. 138 
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shell are most common on the coast of southern 
California. 

Figure 140 represents the 
shell of the rare and beautiful 
Pleurotoma carpenteriana, 
Gabb, Carpenter’s Notched- 
side, (Sureula carpenteriana) 
This shell is spindle-shaped, 
with a conical spire, which 
slopes with the utmost grace to 
the apex, a long aperture, and 
an outer lip which has the 
characteristic notch near its 
junction with the whorl. The 
shell is marked 
with many fine 
lines of growth, 
each of which 
retains the pecu- 
liar notch. The oe ne 
color is reddish yellow, which 
is set off by numerous narrow, re- 
volving stripes of reddish brown. 
The length of a good sized specimen 
is three inches. This species lives 
off the coast of California, and most 
of the specimens have been obtained 
by dredging. 

Migure 141 gives us a magnified 
Fig- 41, x2) view of the shell of Pleurdtoma per- 
versa, Gabb, the Perverse Notch-side. It is called 
perverse, because the whorls revolve from left to 
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right, instead of in the usual way, and it is a 
‘‘Notch-side’’ for a very obvious reason, which 
the picture so clearly shows. This species is 
dredged off southern California, and is also found 
in a fossil condition. 

Pleurotoma tryoniana, Gabb, Tryon’s Notch- 
side, resembles Figure 140, but the whorls are 
convex, angular, and ornamented by a row of 
nodes on the angle. It has been hauled up alive in 
the fishermen’s nets at San Pedro. 


Pleurotoma 


Fig. 143, x 3 (*) 


vinosa, Dall, the 
Tipsy Notech-side, is shown in Fig- 
ure 142. This is a northern species, 
found around the Aleutian Islands 
and that vicinity. It was described 
by Dr. Dall in 1874. 


Figure 143 intro- 
duces us to another 
northern shell, 80 
mm. in length. Its 
home is in Bering 
Sea, and its name 
is Pleurotoma cir- 
cinata, Dall, the Girdled Noteh- 
side. As shown in the figure 
each whorl is ornamented with a 
raised belt or girdle, from which 
fact it takes its name. The aper- 
ture is large, being half as long 
as the whole shell. Several other 
rare species of this genus will be 
mentioned in the List. 


Fig. 142, x $ (*) 
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Figure 144 represents a very graceful 
shell named Drillia penicillata, Cpr., the 
Peneciled Drill. The spire consists of 
eight slender whorls, the aperture is long, 
and the surface is smooth, brownish, 
and is marked by delicate cross-lines of 
eolor. It is found in the south. Tryon 
maintains that this species is only a vari- 


ety of D. inermis, Hds. 


Drillia torosa, Cpr., the Knobbed Drill, 

Figure 145, is found rather farther to 
the north. It is somewhat less graceful 
than its southern relative, and is smaller 
also. The surface is almost black, but each 
whorl is marked by a spiral row of lighter 


eolored knobs. 
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Fig. 144 


He us The third species, Drillia moésta, Cpr., the 
Doleful Drill, resembles the last, but the 
whorls have cross-ribs instead of knobs. 

It is a southern shell, and is found under stones 


between tides. Its color is brown or 


olive, and its length is one inch. <A 
variety from San Pedro is smooth, 
with fine color lines. 

Drillia empyrosia, Dall, the Burnt 
Drill, is shown somewhat enlarged in 
Migure 146. It has yellowish whorls, 
with a burnt sienna brown tint on the 
later ones, though a paler band shows 
white patches where it crosses the ribs. 
It is not found near the shore, but is 


dredged from deep water off San 
Pedro. 


Fig. 146, x 45(*) 
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Drillia incisa, Cpr., the Incised Drill, is an in- 
habitant of Puget Sound. Its shell is similar in 
shape to Figure 144, but is smaller, being but a 
little over an inch in length. Its surface is ash- 
eolored, with reddish, revolving lines. 

The genus Bela includes a large number of small 
shells, most of them from the north, and some of 
which are obtained by dredging. They are decid- 
edly spindle-shaped, and many of them have the 
characteristic notch in the outer lip near the upper 
end of the aperture. The name of many species 
will be given in the List, but on account of their 
small size and rare occurrence they will not be 
farther deseribed. 

Figure 147 shows the shell of the 
pretty little species named Mangiha 
merita, Gld., the Ribbed Mangilia. It 
has six whorls and the surface is marked 
by high ecross-ridges and fine spiral lines. 
It is a white shell and is usually less than 
half an inch in length. 

Mangilia variegata, Cpr., the Variegated Man- 


Fig. 147, x 3 


gilia, is similar to the last, but it has more raised 
ridges. The shell is thin, yellowish in color, espe- 
cially around the aperture, though the spire is apt 
to be darker. Large specimens reach a length of 
10mm. It is found on the coast of southern Cali- 
fornia. 
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In Figure 148 we have a 
bold picture of a rare and 
beautiful shell named Can- 
cellaria cooperi, Gabb, Coop- 
er’s Canecellaria. Fine, liv- 
ing specimens are occasion- 
ally hauled up in the nets of 
fishermen, or are gathered 
by the dredge, but good speci- 
mens are still very valuable. 
The few that have been found 
give us proof, however, that 
the depths of the sea hold 
many choice and beautiful 
treasures, and as we look 
over the blue waves we can 


nee 


he, Sates 


in imagination call up Fig. 148, x 7 (*) 
fairy forms from their homes below. 
Cancellaria crawfordiana, 


Dall, Crawford’s Cancellaria, 
Figure 149, is another fine spe- 
cies which was dredged alive in 
Drake’s Bay, by Mr. J. S. Arn- 
heim of San Francisco. The 
surface of the shell is pale 
brown, while the throat is pure 
white. Its length is 43mm. 
It is to be hoped that many 
more specimens of this fine 
shell may be brought to the 
surface by careful dredging. 
Another rare shell belonging 
meee Gs) to the same genus is shown in 
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Figure 150. Its name is Can- 
cellaria middendorffiana, Dall, 
Middendorff’s Caneellaria. It 
comes from the far north, be- 
ing found in Bering Sea and 
vicinity. Its white shell is only 
17.5mm. in length, and is cov- 
ered with a pale yellow epi- 
dermis. 

One fine summer morning | 
rose very early, took my long 
rubber boots, an old hoe, and a 
basket, put a few crackers in 
my pocket, and silently stole away from the little 
tent among the pines where the rest of my family 
were continuing their slumbers. I followed the 
long path which led along the cliffs, here coming 
down close to the shore, and there cutting off a 
sharp headland of rocks, till I reached my destina- 
tion. This was a little strip of sandy beach from 
which the water had all receded, for it was at the 
very lowest ebb of the early tide. I sat down upon 
a rock, took a cracker from my pocket, and began 
to investigate both it and the prospect. In front 
of me was the strip of sand sloping down to the 
light waves; behind me was the high bank of 
earth, and the rocks were on either side; but no 
shell was to be found except a few well worn speci- 
mens which had been tossed up. by some departing 
wave. 

But I was not expecting to find shells in plain 
sight, so I cheerfully pulled off my shoes, and 
drew on those very convenient appendages, the 


Fig. 150, x 7 (*) 
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long rubber boots. Now I was ready for work, 
and taking up my hoe I began to dig in the sand. 
There was plenty of sand to dig in, in fact, too 
much of it, for it apparently took up all the room 
and left no place for the shells. 

At length I struck upon a spot where a little 
stream of water was oozing out from the bank 
of sand. As I scraped away the sur- 
face, I saw something which would 
have made me dance for joy, had I 
not been weighted down by the long 
boots. For there in very truth was a 
live Olive, with its graceful shell 
shaped like Figure 151, and a beauti- 

Fig.151,x3 ful, pearl-colored body, which it 
quickly withdrew into the shell and closed the 
aperture with a very insignificant scale, which 
seemed to be an apology for an operculum. 

I picked up the little creature, and mused some- 
what as follows: The name of this mollusk is 
Olivella biplicata, Sby., the Purple Olive-shell. It 
is about an inch long, and the shell, while appar- 
ently smooth and polished, is shown under the 
microscope to have very fine and beautiful reticu- 
lations. The spire is short, the aperture long and 
narrow, the canal a mere notch, and the outer lip 
is thin-edged. Upon the inner wall of the aper- 
ture is a lump of white enamel, and at the base 
of the columella are two little folds, which are 
referred to in the name biplicata, meaning twice 
folded. The color of the shell varies much in dif- 
ferent specimens; some are almost pure white, 
others are very dark, but most of them are dove- 
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colored, with purple trimmings. They resemble 
the olives of our orchards in form and size, and 
their name has no mystery connected with it, but 
was doubtless chosen on account of their ap- 
pearance. 

As | proceeded with my hoeing my joy in- 
creased, for I found them by the hundred, and I 
had gathered about a thousand when the tide came 
in so far as to render further work impracticable. 
They seemed to lie in groups just under the surface 
of the sand, yet wholly concealed from sight. You 
must go at the very lowest morning tides, if you 
wish to gather them, and search till you find the 
bed; for they seem to be active burrowers and to 
travel rapidly from place to place. 

I took some of them home and put them in a jar 
of beach-sand and sea-water. You will be pleased 
to do the same, if you ever have the opportunity, 
for their movements are very interesting. You 
will then see the plow-shaped foot which quickly 
digs a hole in the sand, and the long breathing- 
siphon which curls up through the canal and 
reaches through the sand up to the clear water, 
like the trunk of a swimming elephant reaching 
Lp: for air: 

To clean the shells it is simply necessary to 
spread them in the sunshine for a few hours, when 
the animal will be found to be dead and loosened 
from the shell. The soft parts can then be re- 
moved with a pin. To clean most shells, however, 
it is necessary to throw them into boiling water. 
In a few minutes they can be taken out and the ani- 
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mal withdrawn by a little hook or bent wire. Many 
marine mollusks may be killed readily by simply 
putting them into a dish of warm fresh water and 
leaving them for a little while. 

If only a portion of the body ean be obtained the 
shell may be put into a solution of formaldehyde 
or some other disinfectant for a time, and when 
dry the opening may be plugged with cotton, to 
which the operculum may be attached by a drop 
of glue. They will then appear as if they were 
living specimens. Much will depend upon one’s 
time and taste for this part of the preparation, 
but the thorough cleaning of the shell is indispen- 
sable, and should be attended to as soon as possi- 
ble after the specimens are gathered. 

Olivella pedroana, Conr., the Pedro Olive- 
shell, (O. baetica) Figure 152, has a more 
slender shell than that of the last species. 
The lip is thin, the spire quite tapering, 
while the color is generally brown or bluish. 

Olivéella wntorta, Cpr., the Twisted Olive-shell, 
has a small, oval shell, more compact than that of 
the last species. The spire is elevated, and the 
suture is very distinct. There is a large callus 
on the upper part of the inner lip, and there is but 
one distinct fold on the columella, instead of two, 
as in O. biplicata. There are generally more or 
less yellow stripes on the surface of the shell, the 
greater portion of which is hght colored. The 
outer hp is more curved at the base than that of the 
last species. 


Fig. 152 


166 WEST AMERICAN SHELLS 


A pure white little shell is often 
found washed up on sandy beaches 
which is highly prized by the children, 
who often call it a Rice-shell. The 
true Rice-shell, which is a little white 
Olivella, pointed at both ends, does not exist on 
our coast, though it is found abundantly in the 
West Indies. Our white shell, shown in Figure 
153, belongs to another genus. Its name is Mar- 
ginélla jeweéttu, Cpr., Jewett’s Marginella, though 
it will do no harm to continue to eall it a Rice-shell. 
The little cross beside the picture indicates the true 
length and breadth of a large specimen. There are 
several plaits, or folds, on the columella. 

Marginélla varia, Sby., the Colored Marginella, 
(Volvarina varia), is a pretty little shell about the 
size and shape of a fat grain of wheat. It has a 
very short, rounded spire, a long aperture, and a 
plaited columella. Its surface is very smooth 
and glossy, and varies in color from white to 
brown, the shades being often laid on in bands and 
stripes. It is a southern species, and is often 
found on rocks between tides. Several other 
minute species of Marginella will be 
mentioned in the List. 

Mitra maura, Swains., the Dark Miter- 
shell, is shown in Figure 154. It is a 
dusky relative of the beautiful and bril- 
lant Miter-shells which are taken in the 
vicinity of Australia. Our species is 
by no means gaudy, either in color or 
ornamentation, but has a plain, smooth 


celto 
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shell, which is almost black, and is wholly 
devoid of the gay trimmings of its rela- 
tives. The columella is ridged by three strong, 
oblique folds, which are very conspicuous. The 
cut represents a small specimen, for dead shells 
are not infrequently found that are fully two 
inches in length, though they are almost always 
somewhat broken. Fresh specimens have a black 
epidermis. 

Mitromorpha aspera, Cpr., the 
Rough Miter-form, Figure 155, is 
really only five millimeters in 
length, but the enlarged picture 
gives the details finely. It has a 
brownish — sur- 
Pace. am dy as 
marked with a 
very distinct 
sieve -like  net- 
Work ote im é 
lines. 

Mitromorpha 
filosa, Cpr., the Threaded Miter- 
form, is shown in Figure 156. 
The little shell is about a quarter 
of an inch in length, and is almost 
black in color. Very distinct 
spiral lines run around it, giving it a threaded 
appearance. 


Fig. 155, x t (*) 


Fig. 156, x T (*) 
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Fusus kobélti, Dall, Kobelt’s 
Spindle-shell, is beautifully 
shown in Figure 157. It is 
very graceful in form and oc- 
casionally grows to the size of 
the picture, though usually it 
is not over two inches in length. 
There are five or six whorls, 
with nine elevations on each 
whorl, crossed by fine, dark, 
spiral lines, though the main 
color of the shell is whitish. 

Fusus luteopictus, Dall, the 
Painted Spindle-shell, Figure 
158. (Fusus ambustus), is 
really about 20mm. long. The 


Fig. 157, x $ (*) 


Fig. 158, x ? (*) 


spire is ornamented by numer- 
ous ridges, extending up and 
down, and there are spiral 
paintings to be seen, especially 
inside the outer lip, the colors 
being light yellow and dark 
brown. 

Figure 159 shows us another 
shell, named Fusus harfordi, 
Stearns, Harford’s Spindle- 
shell, sometimes called Chryso- 
domus harfordi. It is a rare 
shell, a few specimens having 
been found off central Califor- 
nia. In young specimens there 
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is a polished, ruddy brown 
epidermis, but in older ones 
there is a suspicion of shag- 
giness. The interior of the 
aperture is white. And now 
we will examine a few of the 
shells from far-off Alaska; 
that land of wonderful inter- 
est, its hills clothed in ever- 
green, its mountains tipped 
with snow, its glaciers and 
icebergs, its mines” and 
boundless forests, its num- 
berless islands, bays, and 
inlets. Whoever has sailed 
along the coast of Alaska 
never forgets its wonderful 


Fig. 159, x £ (*) 


beauty. In those cold waters, where salmon Jump 
and whales spout close to your steamer and where 
the busy world seems far away,—in those polar 
waters live many mollusks, some of which are 
classed under the family of the Buccinide. 


Fig. 160 (*) 
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Figure 160 represents two specimens of Buc- 
cinum angulatum, Gray, the Angled Whelk. The 
pictures are none too large, for the shells are 
strong and robust. Both of them represent 
females, however, and the shells of the males of 
the same species are materially smaller. This 
species lives on the shores of the polar sea, near 
Bering Strait, and in the Arctic Ocean. It repre- 
sents a decidedly frigid type. 

Buccinum aleuticum, Dall, the 
Aleutian Whelk, Figure 161, 
has a thin, six-whorled shell, of 
a pinkish color with a white 
pular. It is covered with a thin 
epidermis, somewhat bearded. 
The sculpture consists of fine, 
close-set grooves, with spaces 
between them. The figure is 
slightly magnified. 

Buccinum percrassum, Dall, 
the Thick-shelled Whelk, is Fig. 161, x 3 @) 
shown in Kigure 162. This 
solid little shell is found in the 
waters that bathe the shores of 
Bering Island, a name _ that 
makes us think of sealskins 
and refrigerators. The oper- 
culum is remarkably distinct, 
and the shell is decidedly thick 
and solid. 

Two specimens of Buccinum 
castaneum, Dall, the Chestnut 


Fig. 162 (*) 
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Fig. 163 (*) 


Whelk, are shown in Figure 163. The left-hand 


ig. 164, x $ (*) 


figure represents the nor- 
mal form of this large 
shell, while the other is a 
picture of the form with 
three ridges, which 1s 
known as var. tricarin- 
dtum, Dall. Both shells 
have a translucent, brown 
outer coat, and = are 
marked with fine spiral 
lines of sculpture. 
Biccinum pléctrum, 
Stimpson, the Lyre Whelk, 
is shown in Figure 164. 
The shell is distinguished 
by ridges, which suggest 
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the fanciful name, on account of their resemblance 
to the strings of a musical instrument. This species 
is also found on the shores of Bering Sea. It is not 


a common shell. 


Buccinum viridum, Dall, the Green Whelk, shown 
in its natural size in Figure 165, is not a north- 


erner, but was dredged from 
water half a mile deep, off the 
Santa Barbara Islands. The 
shell is delicate and thin, and is 
covered with a fine, greenish 
gray epidermis, which easily 
falls off. The outer lip is thin 
and but slightly reflected. The 
length is 46 millimeters. 

We turn back now to certain 
Spindle-shells, the first of 
which is Chrysodomus amian- 


Fig. 165 (*) 


Fig. 166, x % (*) 


tus, Dall, the Unspotted Spin- 
dle-shell, shown in Figure 
166. It has a large, thin, 
white shell, with a promi- 
nent nucleus at the top, while 
it is marked with numerous 
narrow revolving ridges. 
This fine species was dredged 
near the Santa Barbara 
Islands. 

Chrysodomus dirus, Rve., 
the Dire Spindle-shell, Fig- 
ure 94, was described and 
figured on a preceding page. 
It hardly seems to deserve 
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its ill-omened name, for there is nothing direful 
in its appearance, though its color is dark and 
mournful. It is also called Kuthria dira. 

Chrysodomus liratus, Mart., the Ridged Spindle- 
shell, is a large Alaskan species, with a light brown 
shell some three inches long, swollen in the middle 
and pointed at both ends. The chief feature is 
the set of about ten strong ridges, or carine, which 
circle around the shell in a spiral manner, lead- 
ing back from the outer lip to the very apex. I 
obtained a fine specimen on Wrangel Island. 

Figure 167 gives a good 
idea of a somewhat similar 
shell known as Chrysodomus 
tabulatus, Baird, the Tabled 
Spindle-shell. It lives along 
the coast from Vancouver 
Island southward, inhabit- 
ing deeper and deeper water 
on the way. A _ beautiful 
specimen  was_ recently 
dredged in Monterey Bay. 
The shell is of a yellowish 
white color, though some- 
times darker, and can be 
readily identified by the 
tabulated whorls, with their 
flat tops. 

Chrysodomus kelléttiz, 
Forbes, Kellett’s Spindle-shell, (Siphonalia kel- 
lettii), is one of the largest of our mollusks. The 


Fig. 167, x 3 (*) 
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Fig. 168 (*) Fig. 169, x = @) 


shell sometimes measures nearly 6 inches in 
length, and is strong and heavy. It has 
a regular, conical spire, three inches long, marked 
with numerous rounded knobs. The aperture is 
pear-shaped and the outer lip has many teeth 
and internal ridges, while the canal turns back- 
ward. The operculum is dark and conspicuous. 
This shell is chiefly found in southern waters. 

Figure 168 gives a view of Chrysodomus phoe- 
niceus, Dall, the Purple-red Spindle-shell. Its 
seven whorls are of a purplish brown color. The 
sculpture is feeble, and the epidermis conforms to 
the lines of growth. It was dredged off British 
Columbia in 238 fathoms of water. 
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Chrysodomus magnus, Dall, the Great Spindle- 
shell, Figure 169, grows to a length of three inches. 
The shell is rather thin, the whorls flattened, with 
a strong keel at the shoulder, and there is a thick, 
bearded epidermis. This fine shell was dredged 
in Bering Sea. 

Figure 170 represents a magnificent shell 
from the waters around the Aleutian Islands, 
and other regions 
in that vicinity. Its 
name is Beringius cre- 
bricostatus, Dall, the 
Ribbed Bering-shell. It 
grows to a length of 
five inches. The color is 
white, with a darker 
flush in the throat, while 
the epidermis is bright 
vellowish. 

Beringius friélei, Dall, 
Friele’s Bering - shell, 
Figure 171, is another 
large shell of this spe- 
cles, which bears the 
name of the great navi- 
gator. Vitus Bering 
was a Dane by birth, 
but he entered the Rus- 
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sian service and made many 
discoveries in the northern 
waters. He was wrecked 
and died on Bering Island 
in 1741. Herr Friele; whose 
name also appears attached 
to certain shells, was a Nor- 
wegian. This shell is cov- 
ered with a persistent, red- 
dish-brown epidermis, and 
is delicately sculptured. 


Fig. 172, x 3 (*) 
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Fig. 171, x 72 (*) 


The aperture is 
snowy white within. 

Another magnifi- 
eent shell of this 
series is shown in 
Bieure: 172. . Its 
name is Beringius 


kennicottu, Dall, 
Kennicott’s Ber- 
ing-shell. In 


spawning time it 
comes into shallow 
water on the coast 
of .Kadiak Island, 
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but afterwards withdraws to greater depths. It 
has a light brown covering, under which the shell 
is whitish or purplish, though at the aperture it is 
somewhat pinkish. It is fully five inches in length. 

Three large shells now follow, all of which were 


dredged by the U. 
S. Steamer ‘‘ Alba- 
tross;;. im cold, 
Alaskan waters. 
The first is named 
Strombeélla  fragil- 
2s, Dall, the Fragile 
Strombella, Figure 


Fig. 174, x 3 (*) 


Fig. 173, x 3 (*) 
73. The shell is 
thin and_= inflated. 
Its eolor is pink- 
ish, and there is a 
thin epidermis. 
The outer lip is 
widely — deflected. 
100mm. is about 
the length of this 
large shell. 
Strombella mid- 
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dendorffu, Dall, Middendorff’s Strombella, is 
shown in Figure 174. This fine large shell is 
marked by sharp, fine grooves which run around 
it spirally. The hp is reddish-yellow, or brown. 
It is a fine, shapely shell, and it reaches a length of 
110 millimeters. 
Fagure io 
shows the largest 
shell of all, its 
length amount- 
ing to the re- 
markable extent 
of 137mm., while 
it is 75mm. in 
breadth. This 
splendid shell is 
named  Strom- 
bélla  melonis, 
Dall, the Melon 
Strombella. Al- 
though so large 
it is not very 
heavy, for it is 
very thin, like 
most of the true 
Melon-shells. Its Fig. 175, x 3(*) 
shape is well shown in the picture. Its color is 
pinkish, or yellow and white. 
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Tritonofusus rectirostris, Cpr., 
the Straight-beaked Spindle-shell, 
Figure 176. The picture is con- 
siderably magnified, but it repre- 
sents the features of the shell 
very closely. The shell itself is 
white, but it has a polished, olive- 
brown epidermis. It lives in the 
waters of Puget Sound and 
vicinity. 

Tritonofusus herendeéni, Dall, 
the Nine-whorled Spindle-shell, 
Figure 177. This species is an 
inhabitant of more northern 
waters, having been obtained at 
various places in the far north, 
and it grows to a length of 70 
mm. The shell has about nine 
whorls, and its color is pinkish 
white with a yellowish tinge be- 
neath, and over all is a pale olive 
periostracum. There are several 
other species of this genus, which 
will be duly mentioned in the 
List. 

In Figure 178 we have a nat- 
ural sized picture of the little 
Macron lividus, A. Ad., the Livid 
Macron. The shell is brown in 
eolor, and when found living it 
will be noticed that it is covered Fig. 177, x 3) 


Tie 


Fig. 176, x 2 (#) 
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with a brown epidermis, which is laid on 
in little ridges, resembling a coating of 
fine, soft cloth. This species lives in the 
south, while another one, Macron Kellét- 
’ tii, A. Ad., Kellett’s Macron, is more 

Fig-178 = commonly found on the coast of Lower 
California. It has a larger shell, which is of a 
darker color. The aperture is very large, the 
outer lip thin, and the canal a mere notch. Its 
length is rather more than an inch. 

The large shell 
shown in Figure 
179 comes from 
northern Alaska, 
and has received 
several names. It 
will be safe, how- 
ever, to call it Vol- 
utopsius — kobelta, 
Dall, Kobelt’s Vol- 
utopsius. It is not 
a common - shell, 
and the specimens 
that are collected 
are often  beach- 
worn, but the pic- 
ture represents a 
perfect specimen. 
Its full length is about four inches. 

Volutopsius castaneus, Morch, the Chestnut 
Volutopsius, is found more abundantly than the 
last species. It lives in shallow water off the 


Fig. 179, x # (4%) 
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Aleutian Islands. It is of a brownish color and 
has no epidermis. The aperture is large, the sur- 
face rough, and destitute of any spiral sculpturing. 
It is about the same size as the last species. 

Volutopsius attenuatus, Dall, 
the Slender Volutopsius, shown 
in Figure 180, comes from Bering 
Strait and the adjacent Arctic 
waters. The shell is thin, white, 
and delicately striated. The 
length is 58 millimeters. 


Fig. 180 (*) 


Liomesus nux, Dall, 
the Aretic Nut-shell, 
shown in Figure 181, is 
well named, for it much 
resembles a fat nut. It 
comes from the far 
morth. |The shell is Fig. 181, x ¢ @) 
dark colored with a creamy white layer above. 
In life there is a periostracum which resembles 
velvet. It is about the size of a walnut. 
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Liomesus canaliculatus, Dall, 
the Channeled Liomesus, is 
shown in Figure 182. It is an- 
other northerner, and its shell is 
white, with a velvety epidermis. 
Its length is 35 millimeters. 

The next genus which we will 
consider is named Nassa, a word 
which literally means a _ basket 
for taking fish. Most of the mem- 
bers of this genus have a reticu- 
lated surface, somewhat like net- 
work, or the sides of a basket. 

Our largest member of the 
genus is shown in Figure 183, 
and is named Nassa fossata, Gld., 
the Channeled Nassa. The spire 
is conical and ends in a pointed 
apex. The surface of the whole 
shell is marked with spiral and 
transverse ridges, the former of 
which appear also within the 
outer lip. The thickness of this 
lip varies much with the age of 
the animal, as does the eallus of enamel which is 
spread over the columella. This enamel, in ma- 
ture specimens, 1s of a bright orange color, and 
contrasts finely with the hght ash-color of the gen- 
eral surface of the shell. The canal is short and 
abruptly reflected, while just above it is a deep 
ditch or fossa, showing at once from what fact the 


Fig. 182 (*) 
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name is derived. The use of the canal seems to be 
to afford space and protection for a breathing 
tube which projects above the surface of the mud 
which the animal is exploring for his prey. 

The Nassas are active mollusks, and are cordi- 
ally hated by the oystermen, because they are so 
fond of boring a hole through the shells of young 
oysters, and eating the contents with as much 
relish as any other Judge of good living. They bore 
into various clams, too, and it is even hinted that 
they sometimes attack their own kind. But they 
are scavengers also, and consume the flesh of dead 
erabs and like animals, which are so hable to be 
found near the shore. In turn they are themselves 
eaten, for I have some beautiful specimens of this 
species which were taken from the stomach of a 
large fish, showing that the biter of other animals 
is hable to be swallowed whole when the avenging 
and hungry fish comes around. The length of this 
shell is seldom as much as two inches. 

Nassa tégula, Rve., the Covered-lip 
Nassa, Figure 184, is a southern spe- 
cies, having a strong shell, a small 
aperture, and a reflexed canal. ‘The 
inner lip is covered with a large callus 
of smooth, white enamel. The color is 

Bigs dark gray and the length is_ three- 
fourths of an inch. 
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Figure 185 gives us 
an excellent, though 
greatly magnified pic- 
ture of Nassa insculpta, 
Cpr., the Sculptured 
Nassa. This is a rare 
shell, being found in the 
south, and collected 
chiefly by dredging. It 
is thick and solid, the 
outer lip is strongly re- 
flected, and there is no 
transverse sculpturing, 
except (on “the = first 
few whorls. The color 


Fig. 185, x ¢ (*) 


is light brown, but the aperture is white. My larg- 


est Specimen measures 23 


mm. in length. 

Nassa perpinguis, Gld., the Fat 
Nassa, Figure 186, has the prettiest 
shell of any of our species of Nassa. 
The cut does scant justice to a good 
specimen, though it shows that the 
shell is finely checked, being cut into a 


Fig: 186 multitude of little squares. The whorls 
are plump and fat, the shell rather thin, the color 
whitish or hight brown, with sometimes a dash of 
orange inside, and a spiral stripe of chestnut run- 
ning around the middle of each whorl. 


MARINE UNIVALVES 185 


Nassa méndica, Gld., the Lean Nassa, 
Figure 187, is a variable species hav- 
ing a more slender shell than the last. 
The surface is marked with numerous 
fine, spiral lines, crossed by ridgy vari- 
ees. Color, light brown, with a white 
peristome. It occurs all along the coast, from Pu- 
get Sound to San Diego. Var. cooperi, Fbs., has a 
few strong transverse ribs and small spiral lines. 

Nassa californiana, Conr., the California Nassa, 
is a rare species, sometimes found alive on the 
coast of the southern half of California, particu- 
larly about San Pedro. It is as large as N. fos- 
sata, and has the seulpturing and general form of 
N. perpinguis. It is found fossil in various local- 
ities in the State. 


Fig. 187 


CHAPTER IX 
THE SMALLER SEA-SHELLS 


When the tide is high, the waves often wash up 
great numbers of little shells into sheltered coves, 
and leave them there to be gathered when the tide 
has ebbed away. It is very pleasant to lie down 
upon the warm sand, on a summer afternoon, and 
while the waves are rushing to and fro at your 
feet, to look for these beautiful bits of organic 
structure. Whenever you find a pretty one you 
put it in a little bag, or what is more likely you 
lay it away in some large shell which you have 
picked up for that purpose. 

Among the most abundant of the shells to be 
thus found on our coast is the little Frieze-cov- 
ered Dove-shell, Columbélla gausapata, Gould, 
(Astyris gausapata), shown in Figure 188. 
The shell is really about the size of a grain 
of wheat. The spire is conical, the lp 
thickened, and in the variety carinata, 
Hinds, there is a distinct keel on the upper 
part of the whorl. The coloring of the shell is 
chestnut brown and its surface is polished and 


Fig. 188, x + 
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glistening, and often mottled with dots and stripes. 
This little mollusk lives in great numbers at the 
roots of the eel-grass, and dead shells are washed 
up abundantly upon the shore. 

Columbella (Astyris) aurantiaca, 
Dall, the Golden Dove-shell, Figure 
189, was found many years ago at 
Monterey by Dr. Dall. It is a little 
shell, only 5mm. in length, and it va- 
/ ries in the color of its translucent 
Fig- 189.7 shell from orange to brown. It some- 


times has zigzag brown markings. It is found at 
low water. 

Columbélla (Astyris) tuberosa, Cpr. the Tu- 
bereulated Dove-shell, is another species. The 
shell has a very slender spire and the body-whorl 
is angulated. The inside of the outer lip has a 
row of tubercules. The color is brown, and the 
length is about a quarter of an inch. 

Columbélla chrysalloidea, Cpr., the Chrysalis 
Dove-shell. This is a southern species, having a 
somewhat cylindrical shell like the chrysalis of an 
insect. There are six whorls, very slightly convex, 
while the surface is marked by delicate spiral 
ridges and furrows. The spiral ornamentation is 
prominent on the lower part of the columella. 
Length, 8 millimeters. 
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Columbélla permodeésta, Dall, 
the Modest Dove-shell, Figure 
190, has a thin, polished shell of 
bluish white color, covered with 
a pale, yellowish epidermis. Its 
real length is 14mm. It was 
dredged from deep water off the 
Santa Barbara Islands. 

Amphissa versicolor, Dall, the 
Joseph-coat Amphissa, Figure 
191, is a very common shell along Fig. 190, x 1(@) 

the coast of California. The drawing 
gives a very correct idea of the appear- 
ance of the shell, though it is consider- 
ably enlarged, the common length being 
Fig-191,x78 or 10mm. The color varies exceed- 
ingly, as the name indicates. Some shells are red- 
dish, others yellow, while still others are various 
shades of gray, and even almost black. <A collee- 
tion of these shells furnishes a very pretty assort- 
ment of tints. Living specimens are not so often 
found as dead shells, but at low water they may be 
discovered, clinging to the rocks. 

Amphissa corrugata, Rve., the Wrinkled Am- 
phissa. The species lives chiefly in northern 
waters, and was formerly supposed to include the 
last species. Its shell is much larger, however, the 
average length being 84 of an inch. It has a less 
ventricose body-whorl, and relatively finer seulp- 
turing. It is usually of a light yellowish brown 
color. 
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Amphissa undata, Cpr., the 
Wavy Amphissa, Figure 192. 
This species also has been con- 
founded with A. versicolor, but 
it is really quite distinct, 
though of about the same size. 
The figure is much magnified, 
and the color pattern is ig 
nored. It has been found 
plentifully in mud off Catalina 
Island in 16 fathoms of water. 

Amphissa bicolor, Dall, the 
Two-tinted Amphissa, Figure 
193. The shell is 14mm. in 
length, and is of a pale straw 
color, with 


Fig. 192, x (*) 


a brownish base 


and a brown band. Specimens 


Fig 193, x # (*) 


were dredged in various places 
off the coast of southern Cali- 
fornia, in quite deep water. 
We now come to the great 
family of the Muricidae, in the 
shells of which the whorls are 
convex, and are crossed by 
three or more continuous vari- 
ees. The aperture ends in a 
eanal, which is generally 


partly closed. In warmer waters, like those of the 
tropical oceans, the members of the Murex family 
take on bright colors, and assume finer forms. 
With us they are more modest, though many of 
them are full of interest. 
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We begin our deserip- 
tions with a rare species 
Murex carpentert, Dall, 
Carpenter’s Murex, Fig- 
ure 194. The picture is 
of about the natural size, 
and clearly shows the 
main features of the shell. 
The aperture is small, 
oval, and has an elevated 
rim without denticula- 
tions. The color is red- 
dish brown. There are 


Fig. 194 (*) 


three wing-like varices on each whorl, and be- 
tween them the shell is nearly smooth. This spe- 


cies has been found at Monterey, and has been 
dredged in various places southward from the 


Farallone Islands. 


Fig. 195 (*) 


The mueh _ befrizzled 
shell shown in Figure 195 
is another of the three- 
winged California forms, 
and is named Murex petri, 
Dall, Peter’s Murex. It 
was obtained by Mr. and 
Mrs. Oldroyd from rather 
deep water at San Pe- 
dro, so it doubtless takes 
its name from that of the 
locality where it was ob- 
tained. The color of the 
shell is purplish-brown, 
mottled with lighter spots. 


Its length is 65 millimeters. 
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Murex trialatus, Sby., the Three-Winged Murex, 
is a much smaller shell, with dark brown and 
white color bands. The shoulder of the whorls is 
excavated, the three varices thick and rounded, and 
the frills sometimes beautifully recurved. <A fine 
specimen was dredged by Mr. H. N. Lowe, off San 
Pedro, in 10 fathoms of water. 

Murex circumtéxtus, Stearns, the 
Cireled Murex, Figure 196, (Ocinebra 
circumtexta), has a rather heavy 
shell, many low varices, very deep and 
distinet spiral grooves which give the 
outer lip a sealloped appearance. It 
is of a reddish color within, but ex- 
ternally it is whitish, with brown spots arranged 
ina spiral. 


Fig. 196 


Murex festivus, Hds., the Fes- 
tive Murex, (Pteronotus festi- 
vus), is shown in Figure 197. I 
have gathered fine specimens of 
this grand species at San Pedro, 
when the tide was low, by going 
among the piles of the wharves 
to which these and other species 
of mollusks were clinging. The 
shell is plainly marked by three 
reflexed frills on each whorl, al- 
ternating with rounded knobs. 
In perfect specimens there are 
numerous fine spiral lines of sculpturing, which 
are often covered with foreign substances. The 
canal is completely closed, forming a tube, which 
is reflexed near its extremity. The color is white 


Fig. 197 
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or gray, though the outside is often very dingy. 
The picture represents a good sized specimen, 
though it sometimes grows considerably larger. 
This species loves warm water too well to migrate 
far to the north. 

Figure 198 introduces us to 
another southern shell, Mzarex 
nuttalla, Conr., Nuttall’s Mu- 
rex, (Cerostoma nuttalli). If 
you examine a full grown shell 
of this species you will find a 
sharp tooth, or horn, near the 
base of the outer lip. Some 
young specimens have no horn, 
and they have an open canal 
instead of a closed one.  Al- 
lowance must always be made 
for the age and development Hie 
of the specimen. The shell of this species is about 
two inches long, and is of a dingy white color, 
somewhat marked with brown. On each whorl are 
three distinet varices, with rounded knobs be- 
tween them. 

Murex foliatus, Gmel., the Leafy Murex, which 
is thought by some to be but a variety of the last 
species, has a larger shell which is very conspicu- 
ously marked by its three broad, wing-like vari- 
ces, which appear to be made up of overlapping 
plates, like shingles on the roof of a house. A 
magnificent specimen, dredged near Monterey and 
given to me by Mr. J. K. Oliver of that city, meas- 
ures 87mm. in length, and 63mm. in breadth. 

Murex incisus, Brod., the Incised Murex, (Muri- 
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cidea incisa,) belongs to southern waters, and is not 
common. The shell has strong, rounded, trans- 
verse ridges, which give the spire the appearance 
of being chopped full of holes. The color is white, 
with cross stripes of brown, and its length is an 
inch and a quarter. 

Figure 199 
gives an excel- 
lent idea of a 
rare shell 
named Trophon 
triangulatus, 
Cpr., the Three- 
cornered ‘'T'ro- 
phon. The shell 
is quite large, 
but is of hght 
weight, owing to 
the extreme 
thinness of the 
L varices. It is 

Fig. 199 reddish brown 
in color though nearly white internally. When ex- 
amined closely it seems to be almost wholly made 
up of wings, and one wonders somewhat where the 
animal found internal space enough to carry on 
business. The original young specimen from 
which the species was named was dredged from the 
vicinity of Catalina Island, and was less than half 
an inch long. Adult specimens of the size of the 
cut have recently been dredged in considerable 
numbers in the vicinity of San Pedro, and a few 
have been found on the shore. 
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Boreotrophon scitulus, Dall, 
the Elegant Trophon, Figure 
200, is a type of a large num- 
ber of species which live mostly 
in northern waters, and 
which have been assigned to 
this genus. It is a little shell, 
only 17.5mm. in length but is 
supplied with an abundance of 
frills, as shown in the picture. 
It was first found in Bering 
Sea, but like many other of the 
cold water shells it probably pe te 
exists in deep water as far south as the Santa 
Barbara Islands. . 

Boreotrophon stuarti, K. A. Smith, Stuart’s 
Trophon, (Trophon orpheus). This fine shell has 
from seven to twelve varices, with the interspaces 
erossed by four or five rounded spiral cords. It 
sometimes reaches a length of two inches. The 
sharp, white varices make a crown at the suture. 
It ranges from Alaska to Santa Cruz, seeking 
deeper water as it comes southward, doubtless be- 
cause the deep water is colder and more like its 
arctic home. 

Boreotrophon gracilis, Perry, the Graceful 
Trophon, (T. multicostatus). This northern spe- 
cies has a pear-shaped shell, with several sharp, 
frill-like varices. The sutures are deep and the 
few whorls of the spire are very distinct. The 
color in small specimens is generally white, though 
often the interior is somewhat brown. It reaches 
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a length of an inch. Many other species of this 
genus will be found mentioned in the List. 


Fig. 201 


Ocinebra interfossa, Cpr., the Seculp- 
tured Ocinebra, Figure 201, has a small, 
spindle-shaped shell, marked with spiral 
grooves, sharp varices, and deep sutures. 
It varies in color through shades of yel- 
low, gray and brown. 


Figure 202 gives a good idea of the 
shell of Ocinébra lurida, Midd, the Lurid 
Ocinebra. This pretty little shell is 
common at Monterey and other parts of 
the coast. It is spindle-shaped and is 
marked with fine spiral grooves. The 


Fig. 202 


aperture is oval, the canal sometimes open and 
sometimes tubiform. While the spiral lines are 
prominent the transverse sculpturing is faint. The 
color is reddish yellow, though sometimes nearly 
white. At low tide I have found living specimens, 


the size of the figure, clinging to stones. 


Vara ma naa, Cpr, 
shown in Figure 203, 
which is much enlarged, 
has low, rounded, trans- 
verse ribs, not varying 
from suture to suture, and 
regular, spiral lines. 
its: leameth as' 716mm: 
southern. 

Ocinébra michaeli, 
Ford, Michael’s Ocine- 
bra, two good views of 


Fig. 203, x 2 (*) which are shown in Fig- 
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ures 204 and 205, occurs at 
Cayucos, San Luis Obispo 
Co., Cal. The color of the 
shell is light gray, with a 
narrow median brown band. 
The figures are much en- 
larged, as the shell is only 
16mm. in length, and are re- 


Fig. 205 x 4 (#) 


Fig. 204 x 4 (4) 


produced by permission 
from the original engray- 
ings. The shell is named in 
honor of the Mr. G. W. 
Michael, who collected the 
first specimens. 

Ocinébra poulsoni, Nutt., 
Poulson’s Ocinebra, has a 


strong, spindle-shaped shell, from one to two in- 


ches in length. 


Its surface is strongly marked 


with rounded varices, which are crossed by spiral 
ridges and fine, dark, spiral lines. The walls of 
the aperture in mature specimens are pure white, 
and within the outer lips are five or six little round 


knobs, or teeth. 


The canal is open and somewhat 


curved, and the operculum is a thin, brown scale. 


(+) By permission from author of species. 
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The color of the shell is gray. This fine species 
lives in southern waters, and I have collected beau- 
tiful specimens at San Pedro. 

Urosalpina cinéreus, Say, the Oyster Drill, is an 
eastern species found in San Francisco Bay, es- 
pecially around the oyster beds. It was probably 
introduced with young oysters from the Atlantic 
and has now become quite common. In size and 
appearance it considerably resembles Murex cir- 
cumtexta, Figure 196, but the shell is thinner, and 
the spire longer and more pointed. As the name in- 
dicates, the shell is ash-colored, though it is red- 
dish internally. Specimens may easily be eap- 
tured at low tide, and often the little egg-vases 
may be observed, attached to stones or posts. 

Trophon_ beélcheri, 
Hds., Belcher’s Tro- 
phon (Chorus belcher1). 
The large mollusk whose 
shell is so well shown in 
Figure 206 is found 
chiefly on the coast of 
southern California. It 
is one of our largest 
shells, the picture be- 
ing much smaller than 
the real shell, and speci- 
mens have been found 
which were fully six in- 
ches in length. The 
color is dull white, 
somewhat tinged with brown. Specimens may 


=e 2 
Fig. 206, x 4 
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sometimes be picked up on the mudflats, at the 
time of low tide. The shell as a whole is pear- 
shaped, and ends in a long canal, to the left of 
which is a deep, funnel-shaped umbilicus. The 
spire is beautifully crowned with circles of sharp 
horns, and about the middle of the outer lip there 
is a large, pointed tooth. 

We now come to the Purples, which received 
this name not because they are of a purple color 
themselves, but because in olden times a purple 
dye was prepared from the bodies of similar mol- 
lusks. This was especially true of a small Murex, 
M. trunculus, that lives in the Mediterranean Sea, 
and the inhabitants of ancient Tyre were peculi- 
arly skilful in preparing the rich ‘‘Tyrian dye.’’ 

Most of our Purples prefer to live where they 
will get frequent changes, for they select as a home 
those rocks that are alternately left bare and then 
covered again by the tide. They are carniverous 
creatures, and like the Oyster Drill they can bore 
through the thin shells of bivalve mollusks, and 
devour the poor inhabitants. We have but a few 
species on this coast, but some of them furnish 

very numerous specimens. The 
first and most common kind is 
named Purpura saxicola, Val., the 
Rock Purple, Figure 207. Though 
the cut is larger than the average, 
still specimens are sometimes found 
that are fully as large. The shells 
differ much in details, even in speci- 
mens living near each other and it 


Fig. 207, x $ 
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is no wonder that many different names have been 
given to the varieties. In general the spire is 
short, the columella flattened, the outer lip thin, 
and the interior of the shell of a chestnut color. 
Sometimes the outside is smooth and almost black, 
sometimes the shell is light colored and coronated, 
but often it is of a dingy white, decorated with 
double spiral bands of dark brown, accompanied 
with spiral grooves. The Atlantic Purple, P. la- 
pillus, exhibits similar variations. 
Purpura lima, Mart., the Grooved 
Purple, Figure 208, is more rarely 
met with than the last species, prob- 
ably on account of its living in 
deeper water. The shell is commonly 
rather larger than that of the 
last species, while in appearance it 
is much more smooth and symmetri- 
eal. The spire consists of four By ie 
whorls, separated by distinct su- 
tures. The distinguishing feature, however, and 
the one which gives the name to the shell is the 
presence of about fifteen spiral grooves on the 
whorls, giving its surface somewhat of the appear- 
ance of a coarse file. The operculum, as in all the 
Purples, is thin, horny, and somewhat oval in 
shape. This is a very distinct species, and may 
be easily recognized by its rounded and channeled 
whorls. In the northern waters it is somewhat 
more similar to the last species, but a little care 
will usually easily separate them. 
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Another Purple, which lives in 
San Francisco Bay, but is more 
highly developed a few hundred 
miles to. the northward, is 
named Purpura crispata, Chem., the 
Wrinkled Purple, and a rather poor 
figure of a small specimen is shown 
in Figure 209. Specimens from Pu- 
get Sound are beautifully frilled 
and richly painted with brown 
bands. The shells are strong and heavy, and have 
an average length of an inch and a half to two 
inches. Some are nearly smooth, while others are 
extremely wrinkled. Though the smooth, white 
varieties are very plain in their appearance, some 
of the northern beauties, all frilled and banded as 
if to attract attention, are worthy of a place in any 
choice collection of handsome shells. 

Closely related to the Purples are the Unicorn- 
shells, a small group of mollusks which are al- 
most exclusively confined to the west coast of 
America. Their name refers to the fact that a 
little horn is developed on the edge of 
the outer lip, near the canal, as is well 
shown in Figure 210, Monoceros en- 
gonatum, Conr., the Angled Unicorn. 
These mollusks are found clinging to 
rocks, under a heavy growth of sea- 
weed. The shells themselves are al- 
most the same color as the stones to pea 
which they are attached. The name of this spe- 
cies is suggested from the fact that the whorls are 


~ 2 
Fig 209, x 3 


THE SMALLER SEA-SHELES 201 


sharply angled, quite in contrast with those of the 
next species. 

Monoceros lapilloides, Conr., the 
Pebbly Unicorn, Figure 211, has a 
pretty little shell, about an inch in 
length, with a spire of four whorls, a 
rather small aperture within which 
are several knobs, or teeth. It is well 
named for it distinctly resembles a 
rolled pebble of granite, and the word 
‘‘Japilloides’?’ means ‘‘like a little stone.’’ 

Monoceros lugubre, Sby., the Sad Unicorn, is 
found in the extreme southern limit of our terri- 
tory, though its home is on the west coast of 
Mexico. It has a thick, heavy shell, about an inch 
long. The wall of the aperture is of a brown color, 
and is marked with several rows of white tu- 
bereles. The little horn near the canal is very 
distinct. 

It is now our pleasant task to consider a few 
species of pure white shells, regularly marked 
with frequent varices. All of them are quite rare, 
but if you search along the shore you will probably 
have the good fortune to find one or more of them. 

The first one is shown in Figure 
212, and is named Scala borealis, Gld., 
(Opalia borealis), the Northern Opal- 
shell. It consists almost wholly of a 
long spire composed of about eight 
whorls, each of which is crossed by 
eight blunt ridges, or varices. The 
aperture is entire, and the rounded 
lips are sometimes stained by the rich Fig. 212 
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purple juices of the animal. The operculum is a 
brown scale, nearly circular, and showing lines of 
growth. The color of the shell is white, and its 
common length is about an inch. 

In Figure 213 is shown the beautiful 
shell of Scala hindsu, Cpr., the White 
Ladder-shell, (Scalaria hindsi). It is 
pure white, very delicate, and is gener- 
ally less than an inch in length. The 

ig-715 whorls are very distinct, finely rounded, 
and each one is crossed by about twelve thin, sharp 
ridges. These shells are so highly prized that they 
are sometimes worn as the drops of ear-rings. 
This species is found in the south. 

Scala indianorum, Cpr., the Indians’ Ladder- 
shell, is a species found more commonly in the 
north, especially about Puget Sound. It has a 
thicker shell than the last species, more whorls, 
more varices, and less prominent sutures. 

Scala bellastriata, Cpr., the Striped Ladder- 
shell is easily identified from the fact that between 
the varices fine spiral ridges may be seen, wind- 
ing up towards the apex. The spire is short, the 
last whorl quite large, the varices very numerous, 
and the sutures so deep that they almost entirely 
separate the round whorls. Length, 15mm.; 
southern. 

Scala crebricostata, Cpr., the Close-ribbed Lad- 
der-shell. This shell has about fifteen sharp, thin. 
reflexed varices to a whorl, which form a kind of 
crown at the shoulder. It is found from Monterey 
to San Diego. 
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Janthina exigua, Lam., the Violet Snail, (Ian- 
thina trifida). Out on the wide ocean lives the 
species with the above name. It is kept at the sur- 
face by a singular raft which it secretes, and it 
feeds upon small jelly-fishes. The shell is small 
and shaped much like that of a land snail. It is 
thin and delicate, and has a deep notch in the outer 
lip. The color is deep violet, quite unlike that of 
any other shell. Though it usually lives far out 
at sea, some shells get washed to the shore; but 
they are comparatively rare on our coast. 

Eulima micans, Cpr., the Shining Eu- 
lima, comes next on our list. The shell 
has a beautifully polished, slender shell, 
with a very sharp apex and an elongated 
aperture. Large specimens grow to the 
size indicated by the cross in Figure 
214. The color is nearly white, though the shell is 
somewhat dark near the apex. It could scarcely 
be mistaken for any other species. It is found 
from British Columbia to San Diego. 

Eulima rutila, Cpr., the Red Eulima, resembles 
the last species but is very small and slender. Its 
color is rosy and the base of the shell is lengthened. 

There are several other species the shells of 
which are small, being only a quarter of an inch 
or less in length. One of these is known by sev- 
eral synonyms: Hulima distorta, E. incurva, and 
E. falcata. Its shell is curved, as all the names in- 
dicate. It has a variety with the singular name 
E. yod. 


Fig. 214 
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Pyramidella conica, var. variegata, Cpr., 
the Obelisk-shell, (Obeliscus variegatus). 
This little shell is shown in Figure 215. 
There is a fold on the columella, and it is 

Fig-215 brownish in color, though somewhat 
clouded. It is found in southern waters, but is 
quite rare, even there. 

Having studied small 
shells for some time we 
turn now to a large one, 
shown in Figure 216, 
named Scaphélla stearn- 
sit, Dall, Stearns’s Volute. 
This great shell, which is 
nearly six inches long, 
comes from northern AI- 
aska. The inner layer is 
purplish, while the outer, 
which resembles  porce- 
lain, is bluish white. Note 
the distinct whorls on the 
columella. 

Scaphéllaarnhéimi, 
Rivers, Arnheim’s Volute, 
dredged in Monterey Bay 
a number of years ago, re- 
sembles the last species, 
but is only half the size. 
The color is yellowish, and the folds on the col- 
umella are four in number. It is to be hoped that 
more specimens of this fine species may yet be 
dredged from beautiful Monterey Bey. 


Fig. 216, x = (*) 
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From these two large shells we bound back to 
some very small ones most of which, in fact are 
so minute, that no attempt will be made to describe 
them in this book. Fortunately it is not necessary, 
for a work is shortly to be published by the Na- 
tional Museum, we are told, which will fully de- 
scribe the great group of minute shells known un- 
der the generic name of T'urbonilla. 

The general shape of these little shells 
is shown in Figure 217, and the species 
indicated by that cut is known as T'ur- 
bonilla castanea, Cpr., the Chestnut Tur- 
bonilla, (Chemnitzia castanea). Its eight 
or ten whorls are marked with numerous 
fine axial ribs, and though it is so small it is a 
beautiful shell. Its color is chestnut brown, as 
might be expected from its name. 

The Odostomias have white shells, less slender 
than those of the last genus. On the columella is 
a fold like a tooth as their name indicates. There 

are a good many species, most of which 

i are very small. One of the largest shells 


is shown in Figure 218. It is known as 
Odostémia pupiformis, Cpr., the Pupa- 
shaped Odostomia, (O. satura). This shell 
is beautifully white, not very thick, with deep su- 
tures and a microscopic network of extremely fine 
lines. It is about a quarter of an inch in length. 
This species ranges along the whole coast. 
Odostémia nuciformis, Cpr., the Nut-shaped 


Fig. 218 
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Odostomia, has a similar range, but it sometimes 


grows a little larger than the last species. 


iors 


rather stout and inflated and has a large body- 
whorl. The shell is white and solid, and the col- 


umella has a strong fold. 


mentioned in the List. 
Of a shy little Indian 
girl, in the village of 
Metakahtla, Alaska, I 
bought theeshaggy 
shell, a drawing of 
which is shown in Fig- 
ure 219. Its name is 
Priéne oregonénsis, 
Redf., and it is other- 
wise known as Triton 
or Tritonium oregon- 
énse, the Oregon Tri- 
ton. It is found in the 
northern waters, and is 
a very unique species 
easily recognized by its 
fusiform shape, num- 
erous varices, and its 
hairy, brownish epider- 
mis. The inside of the 
shell is pure white. 
Ranélla californica, 


Fig. 


Hds., the California -Frog-shell, 


219 


also 


Other species will be 


known 
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as Gyrinium californicum, is 
represented in Figure 220. 
This fine shell is more com- 
mon in the south, though 
some excellent specimens 
have been collected in Mon- 
terey Bay. The shell is very 
strong and solid, and on its 
surface are many knobs and 
ridges. It appears to grow 
forward about half a whorl 
Fig. 220, x $ and then pause and build up 
a thick lip. Leaving this ridge it goes on and com- 
pletes the whorl, and then forms another varix. 
The result of this singular method of shell-build- 
ing is that the shell has two ridges extend- 
ing from the apex to the canal, on opposite sides of 
the whorl, giving the front of the shell a some- 
what flattened appearance. The external color is 
yellowish brown, but within it is white. The com- 
mon length of one of these shells is three inches, 
though some of them grow to twice that length, 
and thus rank among our largest shells. 
On Feb. 1, 1864, Dr. Neweomb de- 
scribed a little shell, which up to that 
time had been found in but very small 
numbers. The name which he then ap- 
pled was Pedicularia californica,  Yis-221,x7 
Newe., the California Pedicularia. An enlarged 
representation is shown in Figure 221, from which 
you will see that the aperture and the outer lip are 
greatly extended and that the spire is completely 
hidden. The inside of the shell is smooth and 
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glossy, but the outside is slightly rough. With the 
aid of a microscope one may see a fine system of 
minute lines and meshes. Its color is peculiar, be- 
ing a rich, rosy pink, very beautiful. These little 
shellsare found on the stems of sea-fans, which are 
brought up from tolerably deep water. To these 
they cling like a parasitic insect; hence their name, 
which really means ‘‘louse-shell.’? When fully 
grown the shell may be nearly half an inch long, 
though most specimens are much smaller. 
Another fine shell found on our 
coast is the one shown in Figure 
222, named Cyprea spadicea, Gray, 
the Nut-brown Cowry, (Luponia 
spadicea). It is our chief represen- 
tative of the great genus which is so 
abundantly developed in the warmer 
oceans. Cowries have smooth, 
well-rounded shells and are great 
favorites with the children, who de- Fig. 222 
light to use them for playthings. When young, the 
shells are thin and conical, with a short spire and 
a large aperture. As time goes on the outer lip 
inereases in size and thickness, while the spire be- 
comes completely hidden under the advancing 
whorls. In color, the lips of this shell are white, 
while on the back there is a ring of dark brown, 
with a central part of a hghter shade of the same 
eolor. I have in my collection an aged specimen 
that is over two inches in length, but such a size 
is the exception. This species is found in the 
south, but never in great numbers. When taken 
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alive it is one of our most beautiful shells. Dead 
specimens, which have been knocked about and de- 
faced are far less bright and glossy. 

The little Coffee-bean shell, Trivia 
californica, Gray, two views of which 
are shown in Figure 223, is eagerly 
sought by many children, who search 
in the sands for pretty treasures. Like 
the real coffee-bean, one side is flat, while the other 
is rounded and plump. The surface is marked by 
a dozen sharp ribs, and the long, narrow aperture 
is set with many small teeth. The general color of 
the shell is a reddish chocolate, though the interior 
is white. 

Trivia solandri, Gray, Solander’s Trivia, is a 
Mexican species, but it reaches as far northward 
as Santa Barbara. It resembles the last shell, but 
is twice as large, and is marked by a deep, longi- 
tudinal canal on the back of the shell. 

Somewhat like a very long and narrow 
Cowry is our next species, named Ovula 
defléxa, Sby., var. barbarénse, Dall, the 
Pink Egg-shell, (Ovulum formicarium), 
Figure 224. In appearance it is unique, 
looking more like a roll of shell than a 
spiral whorl, and tapering almost 
equally towards either end. The aperture is very 
long, the outer lip thickened, the spire concealed, 
and the seculpturing microscopic. The color is 
pink, and the length rather less than an inch. It 
is found sparingly at Monterey, Santa Barbara 
and elsewhere. 
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We have two other species somewhat 
resembling the Cowries. The first is 
named Hrato vitellina, Hds., the Veally 
Erato, Figure 225. The shell is pear- 
shaped, or rather, balloon-shaped, and 
is quite smooth. It is of a dark reddish- 
brown color, though the toothed margin of the 
aperture is white. The ordinary length of the shell 
is about half an inch. Specimens are not nu- 
merous. 

Erato columbélla, Mke., the Dove Erato, ‘) 


Figure 226, is very small and delicate, but 
well worth searching for. As shown in the 
figure, it has a visible, but short spire, and Fiz. 226 
a long aperture with toothed lips. These are 
white, but the back is olive-brown. Dead shells 
may be rather frequently found, but living speci- 
mens have been dredged from considerable depths. 

Cerithiopsis tuberculata, Mont., the 
Tubercled Horn-shell, Figure 227, has a 
small shell, about the length of the cross 
shown in the figure. The spire consists of 
six or seven whorls, well sculptured, and of 
a dark brown color, and the sutures are conspicu- 
ous. There are several other small specimens of 
this genus, all of which will be mentioned in the 
List. 

Bittium filosum, Gld., the threaded Bit- 
tium, Figure 228. This fine little mollusk 
may often be found at low tide, by turning 
over stones and searching carefully for lit- 
tle shells. Tiny hermit-crabs are liable to 


Fig. 227 


Fig. 228 
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appropriate them, and they may appear to be 
running off without any apparent means of pro- 
pulsion. The shell is shaped like a short, stout 
thorn, and varies in length from one-fourth to 
one-half of an inch. The whitish or brownish 
whorls are eight or ten in number, and are marked 
by slight, spiral grooves. 

Bittium quadrifilatum, Cpr., the Four-lined Bit- 
tium, is a southern species, with a smaller shell 
than the last. In shape it is a regular but very 
slender cone, and the whorls are marked by four 
equal spiral threads, which coil over slight 
cross-ribs. 

Seila assimilis, C. B. Ad., the threaded Seila, 
(Cerithiopsis assimilata), has a slender shell, 10 
mm. long, consisting of ten whorls around which 
run three spiral ridges, winding from the apex to 
the aperture. It lives from Monterey southward. 


CHAPTER X 
SHELLS WITHOUT CANALS 


My first opportunity to gather any of 
the shells described in this book occurred 
in 1877. The place was a shallow arm of 
San Francisco Bay, and the shell was 
the one shown in Figure 229. I shall 
never forget the pleasure I felt as I saw 
ZY them lying by dozens and hundreds on 

Fig. 229 the surface of the mud, after the tide had 
gone down. They seemed to be enjoying the fresh 
air, and displayed no anxiety for the return of the 
tide. Similar species in other countries spend so 
much of their time in the air, that they have been 
mistaken for land shells. 

The name of this species proved to be Cerithid- 
ea californica, Hald., the California Horn-shell 
(C. sacrata). But at first I was as ignorant of the 
proper care of the shells as I was of their name, 
and a pretty source of trouble they were to me, for 
I had not then learned how to clean them prop- 
erly, a process which has already been explained 
on a previous page. 

The shell in question is an inch or more in 
length, and consists of about ten strongly ribbed 
whorls. The outside is dull and black, but the in- 
side is of a glossy brown. The aperture is entire, 
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that is, it has no eanal, and it is closed by a thin 
brown, circular operculum. 

Trichotropis borealis, Br. & Sby., the Northern 
Hairy-shell. This species has a_ short spire, 
strongly shouldered whorls, which are hairy on the 
ridges, and a distinct umbilicus. There are many 
varieties, and the average length is about one inch. 
This species inhabits the Arctic waters on both 
sides of the continent. 

Trichotropis cancellata, Hds., the Checked 
Hairy-shell, has a longer spire than the last, con- 
sisting of about seven whorls. The epidermis, 
which is somewhat hairy, is light brown or gray- 
ish, and the aperture is often pink. It ranges from 
Alaska southward to Vancouver Island, where it 
is said to occur abundantly. 

Anaplocamus borealis, 
Dall, the Northern Ana- 
plocamus, Figure 230. This 
singular shell, which much 
resembles some that live in 
fresh water, comes from 
considerable depths off the 
coast of Alaska. It is bluish 
white, but has an_ olive- 
brown epidermis. 

Caecum californicum, 
Dall, the California Tube- Fig. 230, x 7 (*) 
shell. This singular species differs much from 
any that have gone before. The shell is a little 
white tube, 38mm. long, slightly curved, and show- 
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ing under the microscope that it is made up of 
many small rings. 

Caecum crebricinctum, Cpr., the Close-ringed 
Tube-shell, resembles the last species, but is nearly 
twice as large and is marked with exceedingly fine 
rings, sometimes quite indistinct. Both of these 
species are found in the south. 

Vermetus lituélla, Moreh, the Crooked Worm- 
shell, (Spiroglyphus lituella). This singular 
mollusk has an irregular, tubular shell, which be- 
comes attached to the side of a stone, and twists 
itself into an ill-shaped, flattened cone. Several 
specimens are frequently found near one another. 
The shell is often angular and roughened; the 
aperture is circular, and is one-eighth of an inch 
or less in diameter. The color, as in several of the 
following specimens, is a dingy white. 

Vermétus squamigerus, Cpr., the Scaly Worm- 
shell, (Serpulorbis squamigerus). Very irregu- 
lar; frequently many specimens grow together 
upon a rock, and look like a heap of contorted 
snakes. The shell is marked throughout its length 
by transverse, scaly ridges. The aperture is cir- 
eular, one-fourth of an inch across. The tube, if 
straightened, would measure some four inches or 
more in length; it has a circular operculum. I once 
found a few living specimens at Monterey, but it 
is rare so far north. Many of these more uncom- 
mon species may be found by wading into the: 
water at low tide and turning up stones or bring- 
ing them out to dry land for closer examination. 
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Turritella cooperi, Cooper’s Tower- 
shell, Figure 231. This southern species 
has a very slender, many-whorled spire. 
The sutures are distinct, the aperture 
circular, and the outer lip sharp and 
thin. The color is yellowish, somewhat 
spotted with brown. It can hardly be 
mistaken for any other shell. It is found 
on sandy beaches between tides. 

Tachyrynchus (Mesdlia) tenuisculp- 
tus, Cpr., the Little Tower-shell, is like 
a minute specimen of the last, and is 
found on mud-flats along the southern coast. The 
usual length is less than one-fourth of an inch. 

When you went to the seacoast, and climbed 
among the rocks where the waves were throwing 
up their spray as the tide was coming in, you 
surely saw numbers of dark-colored shells about 
the size of peas. You found them in the eracks of 
the rocks, along their sides, and concealed in every 
little nook and cranny. Their shells are dull in 
color, somewhat like the rocks themselves, the 
apertures are closed with horny operecula, and the 
animals seem to be asleep. But put some of them 
into a jar of sea-water, and soon the little black 
snails come creeping out, and begin to work their 
way up into the air again. 

These little Littorines, as we will call them, are 
the first mollusks we meet as we go down to the 
shore. The upper part of the beach is known as 
the littoral region, so you see how the mollusks get 
the name of Littorine. They live out of the water 
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most of the time, and except at high tide they can 
always be found upon the rocks along the shore. 
Each of the little shells has a small spire of a few 
whorls, an entire aperture, a sharp outer lip, and 
a Haat horny operculum. 

Our first species, Littorina scutulata, 
Gld., the Checkered Littorine, is shown, 
heey enlarged, in Figure 232. The 
shell is usually of a greenish gray color, 

Fig. 232,x2 with more or less white bands or checks. 
Within the aperture the shell has a decided purple 
tint. Its length is from one-fourth to one-half an 
inch, and you may sometimes find old specimens 
nearly as large as the picture. 

Littorina planaxis, Nutt., the Gray Lit- 
torine, is shown in Figure 233. This 
species has a somewhat larger shell than 
the last and is easily distinguished by 
the flattened columella, which seems to 
be dissolved away by the animal in advance of the 
growing whorl. The shells of this species are 
more rounded, and less finely colored than those of 
the last, but the two are often found closely associ- 
ated. Young specimens sometimes have shells 
banded with white, but there need be no hesitation 
in determining the species, for the flattened colu- 
mella is the sure mark of identity. 

The third Littorine, which is found in northern 
waters, is named Littorina rudis, Don., the Rough 
Littorine. The shell of this bold northerner, in 
form and size, greatly resembles a large pea. It 
is easily distinguished from the last species by its 
rounded columella, while its general surface, 


Fig. 233, x $ 
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instead of being nearly smooth, as in the last two 
species, is marked by a good number of more or 


less developed spiral ridges. 
Its color varies from white 
to black, but it is usually of 
a yellowish brown. 

Littorina aleutica, Dall, the 
Aleutian Littorine, Figure 
234, is found in the far north, 
as its name indicates. The 
broad pillar of the shell is 
white, the aperture dark, 
while the outside of the shell 
is yellowish brown. The di- 
ameter is about twelve milli- 


Fig. 234, x 3 (*) meters. 
Another shell from the 
same locality is shown in 
Figure 235. It is named Lit- 
torina atkana, Dall, the Atka 
Littorine. It is a large shell, 
20mm. high, and its surface 
is nearly smooth. Most speci- 
mens arechestnut brown 
throughout, but some have 
bands, as shown in the figure. 
The pillar, or columella, is 
broad and white. 


Fig. 235, x 7 


Closely allied with the Littorines are the 
little Chink-shells, the very minute picture 
of one of them being shown in Figure 236. 


Fig. 23 


° Tts name is Lacuna unifasciata, Cpr., the 
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One-banded Chink-shell. It is a very little thing, 
about one-sixth of an inch in length, and consists 
of but few whorls. It is brown and glossy, with 
the color broken into dots on the keel of the body- 
whorl. The aperture is semi-lunar, and the flat- 
tened columella has a small umbilical fissure, from 
which circumstance it receives its name. It is 
worth looking for, and can often be found on sandy 
beaches. 

Lacuna porrécta, Cpr., the Wide Chink-shell, 
resembles the last figure, but is broader and more 
compact. The umbilical chink is large and the 
outer lip extended. It is found on kelp. 

Lacuna solidula, Lov., the Solid Chink-shell. 
This species is chiefly found in the north. It is 
large, having a shell nearly half an inch long. 
There are three or four whorls, smooth and strong. 
The umbilicus is small, and the color brown, with 
white columella. 

Lacina variegata, Cpr., the Striped Chink-shell. 
This species is tall, effuse, and has a wide chink. 
In color it is clouded or has zig-zag stripes. It 
lives on the coast of British Columbia, and may be 
found on the Zostera, or Hel-grass. 

Fossarus (Isapis) obtusus, the Obtuse Isapis, 
has a roundish little shell, a quarter of an inch 
long or less. The aperture is oval, and the outer 
lip is diversified by shallow, spiral grooves. The 
spire is small and few-whorled, and the color is 
hight brown. 

Fossarus (Isapis) fenestratus, Cpr., the Win- 
dowed Isapis, resembles the last species, but is 
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marked with sharp, spiral ridges, about twelve of 
which may be seen on the body-whorl. The outer 
hp is thin, and the umbilical chink is small. Its 
length is 8mm., and it is 7mm. in breadth. 

A series of river-shells now claim our attention. 
In general they are black, horn-shaped, and rather 
thin. Their inhabitants are dark-skinned, happy 
creatures, that love to live in cool, clear water, 
where the green alge grow and the banks are edged 
with ferns and water weeds. I gathered them in 
abundance from a little stream of most delicious 
water that bursts out from the base of a dry hill, 
just north of the village of Sisson, in northern 
California. Evidently there are concealed pas- 
sages leading from the dry hill up to the great 
snow fields on the flanks of Mount Shasta, for after 
you have climbed far up beyond the timber line 
and are walking over the great expanses of white 
you can hear the gurgling of little streams under 
your feet, and you know that the melting drifts are 
sinking down into the bosom of the mountain to 
reappear among the groves and meadows that 
mark the boundaries of the upper Sacramento. 

Gonidbasis plicifera, Lea, the Plaited 
River-shell, Figure 237, is a fine example 
of the shells of this group. It is easily dis- 
tinguished from the other species of the 
River-shells by the folds, or plications, on 
the whorls, especially upon the upper ones. 
It is essentially a northern form, living in 
the streams of Oregon and adjacent ter- 
ritory. 


Fig. 237 
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Goniobasis occata, Hds., the Harrowed River- 
shell, is found in central California. Its whorls 
are marked by many sharp, roughened, spiral 
ridges or keels. 

Goniobasis acutifilosa, Stearns, 
the Sharp-lined River-shell, Fig- 
ure 238, has the last whorl marked 
with a few spiral keels. It was 
discovered in Eagle Lake, Cal., in 
1877. The figure is rather more 
than twice magnified, but it shows 
the features of the shell 
admirably. 

Gonidbasis rubiginosa, Lea, the 

Pig. 238, x 7) Rusty River-shell, is an Oregon 
species. The earlier whorls have spiral keels, but 
the last one is rounded and has no sculpture. 

Goniobasis nigrina, Lea, the Black 
tiver-shell, Figure 239, has rounded 
whorls without sculpture. Its home is 
in northern California, where it inhabits 
the streams which unite to form the Sac- 
ramento River. There are several varieties, 
including var. draytonu, Lea, and var. circum-- 
lineata, Tryon. Some authorities unite all of these 
smooth, rounded forms under the one species, 
G. bulbosa, the Bulbous River-shell, Gould, which 
has its home in the tributaries of the Columbia 
River. 

In this place properly belongs the description 
of quite a number of minute shells belonging 
largely to the family of the Rissoide, or Risso- 


Fig. 239 
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shells. Some of them are found on the backs of 
old abalone shells, while others cling to rocks 
or alge. They are generally slender and horn- 
shaped, and so minute that a microscope is needed 
to observe them satisfactorily. Since they are too 
small te be easily identified, they will not be 
described here, but will be mentioned in the List, 
for the guidance of those who wish to pursue the 
subject of the identification of the minute mollusea. 
Fuminicola fusca, Hald, the Tawny 
Flood-shell, Figure 240, inhabits rivers, 
as its name indicates. The shell is about 
Fig. 240 the size of a pea, quite solid, with a short, 
three-whorled spire. The operculum is horny, and 
the color is greenish. The figure was drawn from 
a specimen found in Malad River, Utah. 
Flumilicola nuttalliana, Lea, Nuttall’s 
Flood-shell, Figure 241, probably in- 
habits the entire Columbia Valley. The 
shell is longer and more slender than 
that of the last species, greenish-brown 
without, whitish within. The shell is from one- 
fourth to one-half an inch in length. This species 
includes the old species, I’. hindsiz, Baird. 
Fluminicola virens, Lea, the Green Flood-shell, 
is a northern species, found in Oregon, Washing- 
ton, and on Vancouver Island. It is about one- 
fourth of an inch long, remarkably thick, green, 
with inflated whorls and ovate aperture. 
Fluminicola columbiana, Hemphill, the Colum- 
bia Flood-shell, has a globose shell, with a very 
short spire; dark olive or brown color, the four 


Fig. 241 
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whorls separated by a deep suture. The last whorl 
has a narrow ledge below the suture. It is found 
in the Columbia near Wallula, and the Snake 
River near Weiser. 

Paludeéstrina longinqua, Gld., the Desert Palu- 
destrina, (Amnicola longinqua), is found fossil 
on the Colorado Desert, also living in various 
parts of Arizona, Utah and Nevada. The little 
shell is about an eighth of an inch long, a tenth of 
an inch wide, and is reckoned as being very 
variable. 

Paludéstrina stearnsiana, Pilsbry, Stearn’s 
Paludestrina, has a minute shell, less than 3mm. 
in length. It is thin, corneous, ovate, glossy, with 
a rather obtuse apex. It is found chiefly in small 
streams around Oakland, Cal. 

Paludéstrina (Tryonia) protea, Gld., the Vari- 
able Paludestrina. Innumerable specimens of this 
little shell are found on the Colorado Desert in a 
sub-fossil form, bleached white. The shell is slen- 
der, about 4mm. long, the whorls rounded and 
distinet, and the aperture small. 

Paludéstrina (Tryoma) clathrata, Stimp., the 
Trellised Paludestrina, greatly resembles the last 
species and is found in connection with it, but is 
easily recognized by the transverse ribs which 
run across its slender whorls. 

Pomatiopsis californica, Pils., the California 
Potamiopsis, is found around San Francisco and 
Oakland. The shell is turreted-conic, umbilicate, 
rather thin, chestnut-brown. The whorls are very 
convex, separated by deep sutures; length, 5mm. 
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Valvata virens, Tryon, the Green Valve- 
shell, Figure 242, has a turban-shaped shel! 
about 5mm. in diameter. Color, bright 
green; umbilicus wide, operculum circular. 
From Clear Lake, California. 

Paludinélla newcombiana, Hempl., Neweomb’s 
Paludinella, has four distinct, rounded whorls. 
The shell is thin, smooth, and is covered with a 
brown epidermis. Aperture nearly circular, 
length 5mm. These mollusks are amphibious, liv- 
ing in marshes near the sea. From Humboldt 
Bay, Cal. 

Truncatella californica, Pfr., the California 
Looping-snail, lives about salt marshes and upon 
seaweeds and stones. he little eylindrical shell 
is smooth, ight brown in color, with a horny oper- 
culum, and is less than a quarter of an inch in 
length. The surface is smooth, and there are dis- 
tinct sutures between the whorls. 

And now, having studied the shells of the rivers 
and streams, we will go back to old ocean, and 
find a few more families of mollusks awaiting our 
attention. And first we come to a group of shells 
which are somewhat peculiar in shape, having 
internal parts that are quite distinct. 

Figure 248 gives us an inside 
view of the tent-shaped shell of 
Crucibulum spindsum, Sby., the Cup 
and Saucer Limpet. The saucer is 
more or less deep, brownish in color, 
and set on the outside with numer- 
Bigs 2ts ous spines. The cup is small, white, 


Fig. 242 
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and triangular. The species assumes many forms, 
and is sometimes almost white and free from 
spines. Its home is to the south of Monterey Bay. 

Calyptrea mamillaris, Brod., the Chinese Hat, 
has a white shell, of a low conical shape, running 
up to a point, while inside there is a twisted deck, 
the whole thing being the size of a medium button. 
Northern, though occasionally found south. 

There is a large group of shells whose shells are 
somewhat turtle-shaped, with a floor built over a 
part of the lower surface. When turned over, they 
somewhat resemble a Chinese slipper, with a place 
for the toes of the wearer’s foot. So apparent is 
the resemblance that they are universally called 
Shpper-shells. 

Crepidula adunca, Sby., the 
Hooked Slipper-shell, Figure 244, is 
perhaps the commonest species. The 
apex is strongly recurved, suggest- Higwet 
ing the name, and the surface is brown, though 
the deck is white. Living specimens may often be 
found growing upon other shells, and sometimes 
they are piled one upon another three deep. Young 
shells often have the apical hook quite pointed. 

Crepidula onyx, var. rugosa, Nutt., the Onyx 
Slipper-shell, somewhat resembles the last, but in 
favorable locations it grows to a much greater 
size. The surface is somewhat roughened or 
shaggy, and the apex is on the very edge of the 
shell. Beautiful specimens are found in San 
Pedro Bay, some of them measuring 55mm. in 
length, the inside being colored a dark, glossy 
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brown, while the deck is as white as the purest 
marble. 


Crepidula navicelloides, Nutt., the 
White Slpper-shell, Figure 245, may 
easily be recognized by its color, its 
flattened shape, and by the very thin 
and delicate deck, which is shown in 
the engraving. Sometimes this mol- 

Pigs 245 lusk makes its home upon the rock, 
and the back of his shell becomes rough and dis- 
colored; while again live specimens may be found 
within the aperture of a dead spiral-shell, and then 
the slipper is smooth, curved, elongated, and 
almost transparent. 

Crepidula lessoni, Brod., Lesson’s Slipper-shell, 
resembles a long, narrow specimen of the last 
species. The shell, however, is thickened by a 
number of layers, partly detached at their edges. 
The color is white. There is also a short and 
heavy variety known as var. explanata, Gld., which 
some consider as a distinct species. 

A small species of this extensive genus is named 
Crepidula dorsata, Brod., the Wrinkled Slipper- 
shell. It is nearly circular, thin and flat, with a 
small, eurved, and partly detached deck. The 
wrinkled brown and white shell is about half an 
inch across. 

Crepidula aculeata, Gmel., the Prickly Slipper- 
shell, is a small southern form. The yellowish- 
white shell has a low apex, eurved to one side, and 
is diversified by many irregular radiating ribs. 

Capulus californicus, Dall, the California Cap- 
shell, is a new and fine species, specimens of which 
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are occasionally found in San Pedro Bay, usually 
clinging to the outside of a large Pecten. In shape 
it resembles a very large Crepidula adunea, but 
there is no deck inside the shell. Externally it has 
a brown epidermis, somewhat shaggy, while within 
it is beautifully white. Its length is 40 millimeters. 

There is a series of white shells, dead specimens 
of which are abundant, which pre- 
sent a rather puzzling aspect, and 
which vary greatly in outward ap- 
pearance. They are not spiral, but 
appear like hollow cones, more or 
less flattened, with the apex to one side of the 
center. Some of them are singularly like a horse’s 
hoof in shape, while others resemble Figure 246, 
which represents the species named Amalthea an- 
tiquata, Linn, the Ancient Hoof-shell, (Hipponyx 
antiquatus). Some specimens are less flattened 
than the picture, but all are more or less rough 
and sealy externally, while within you can see the 
muscle-sear in the shape of a horse-shoe. The 
eolor is white, and the diameter is about half an 
inch. Occasionally living specimens may be found 
with a shelly base attached to a rock, secreted by 
the animal’s foot. 

Amalthea cranioides, Cpr., the Flat Hoof-shell, 
resembles the last species, but has a still flatter 
shell, with the apex somewhat near the center in- 
stead of at one side. 

Amalthea tumens, Cpr., the Seulptured Hoof- 
shell, (Hipponyx tumens), has a much more regu- 
lar shell than either of the others. The apex is 


Fig. 246 
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recurved, and the lower part of the shell is some- 
what bearded. Radial lines run from the apex to 
the edge, and are crossed by lines of growth. Some 
specimens greatly resemble a short ‘‘horn of 
plenty.’’ These shells are seldom over half an 
inch in length. 

Figure 247 represents 
a large shell named 
Polynices (Lunatia) 
lewisu, Gld., Lewis’s 
Moon-shell. It is a 
member of the Natica 
family, all the members 
of which are distin- 
guished for their fero- 
cious nature, and which 
might well be called 
snails of prey. 

Plowing along through the wet sand by means 
of its enormous foot, it no sooner reaches an unfor- 
tunate clam than the flint drill which it carries in 
its mouth is stretched out, and begins to accom- 
plish its work of destruction. The helpless clam 
has no means of flight from such an enemy; and 
if its hard shell is not a sufficient protection, it 
is in a sad case indeed. And in truth, the case is 
sad, for the limestone shell is no match for the 
silica drill, and when once it has reached the sav- 
ory meat inside, the robber makes short work of 
his victim. A high-handed proceeding, no doubt; 
but then, it contrasts rather favorably with our 
way of opening clams and oysters. 


Fig. 247 
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The size of this shell varies greatly with its age 
and condition. Specimens have been found as 
large as six-inch globes, but such giants are not 
common. They are ordinarily the size of average 
apples. ‘The color is yellowish-white and the 
form spheroidal; the surface is nearly smooth, 
and the umbilicus is large. 

Polynices (Nevérita) 
recluziana, Petit, the 
southern Moon-shell, Fig- 
ure 248. This species is 
a southern form, more 
smooth and less globular 


than the last, and is easily 


Fig. 248 


identified by the thick, 
heavy patch of enamel which extends down the 
columella, and nearly or quite fills the umbilicus. 
The shell is very solid and strong. In color it 
varies between brown and white. Its average 
length is perhaps two inches, though many speci- 
mens are smaller. The large operculum is thin 
and horn-like, without any trace of solid shell. 
Natica clausa, Brod. and Sby., the Closed Natiea, 
is found in British Columbia and northern waters 
generally. It resembles Figure 247, but is easily 
distinguished by its closed umbilicus and its shelly 


operenlum. 
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Amauropsis purpurea, 
Dall, the Purple Moon- 
shell, Figure 249, has a 
purplish shell, though the 
patches of enamel near the 
aperture are white, while 
the periostracum is olive, 
with darker streaks. It 
reaches a length of two 
inches, and it is found in 
northern waters, as far as 
Point Barrow. 

Fig. 249, x $ (#) Sigarétus débilis, Gld., 
the Frail Sigaretus, has a delicate, pure white 
shell, very flat, with a small spire and a very large 
aperture. The surface is beautifully sculptured by 
fine rays crossing the lines of growth. Its breadth 
is an inch or more, and its home is in the south. 

Eunaticina oldroydii, Dall, Oldroyd’s Natica, 
resembles Figure 247 in shape, but is much thin- 
ner and more delicate, and is marked with almost 
microscopic seulpturing. It has been dredged at 
several places along the California shore, but is 
still a rare species. My specimen from Monterey 
measures 35mm. in height. 

Velutina levigata, Linn., the Light 
Velvet-shell is our next species, and its 
little shell is shown in Figure 250. The 
color is ight brown, and the aperture is — Fis. 250 
nearly circular. In fresh specimens a velvet-like 
epidermis covers the shell. It lives in northern 
waters. 
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Lamellaria stearnsi, Dall, Stearn’s 
Lamellaria, Figure 251. This little shell 
is rather poorly represented in Figure 

Fig-251 251. It is pure white, very thin, and has 
so large an aperture that the interior of the shell 
is plainly visible. During the life of the animal 
the shell is wholly covered and concealed by the 
white, translucent, soft parts of the living creature. 

In Lamellaria diegoénsis, Dall, the San Diego 
Lamellaria, the soft parts are bright red in color, 
and the little shell is 17mm. in diameter. 

The west coast of America abounds in limpets. 
Some species cling to rocks which are seldom cov- 
ered, others live half of their lives under water, 
while a few must be sought at very low tide. Their 
dead shells are very common objects along the 
coast, for they are lable to fall victims to some 
wandering crab, if they become washed from their 
footing. Though they creep around somewhat 
they usually return to the same spot to roost, and 
the protecting shell is seldom lifted to any con- 
siderable distance above the object to which they 
cling, and when at all disturbed they close it down 
with force and rapidity. In an especial manner 
these helpless animals must depend on their thick, 
hard shell to protect them from injury. 

Acmea spéctrum, Nutt., the 
Ribbed Limpet, lives far up on 
the rocks, where it receives 
only a few splashings at high 
tide. It is gray in color, much 
like the granite to which it 


Fig. 252 
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clings. Two .views are given 
of its shell, both of which rep- 
S resent unusually large speci- 

BYe2e mens. Figure 252 gives a good 
view of the shell as it appears from above, while 
the other figure shows a side elevation of the same. 
Internally the shell is chalky white with various 
dark markings, which sometimes bring out ‘‘the 
owl’’ very distinctly. Look for a picture of that 
bird in various shells of this class. 

Limpets are easily collected if they are suddenly 
lifted by means of a broad-bladed knife, but if they 
have been previously startled it is best to let them 
alone, since you will be likely to break the shell if 
you persist in your endeavor. In some countries 
they are eaten, and vast numbers are used by the 
fishermen as bait. Notice carefully the broad foot, 
the mantle and gills, and the short head with its 
mouth and tentacles. If a specimen is dissected, 
the lingual ribbon may easily be obtained from the 
mouth, and with a low-power microscope the beau- 
tiful rows of teeth may easily be made out. After 
the animal has been removed from the shell, 
observe the horseshoe-shaped muscle-sear. 

Acmea patina, Ksch., the = 
Plate Limpet, Figure 254, 
is one of the most common 
kinds. The shell is oval, 
flattened, with an indistinct apex near the center. 
From this radiate fine striew, which are often indis- 
tinct. The shell is also often partly overlaid with 
brownish sea-growths. Young specimens are 


Fig. 254 
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sometimes prettily checked with brown and green. 
Within, the shell is variously marked with brown 
and bluish-white, with a dark ring around the 
edge. The common length of the shell is from an 
inch to two inches. 

Acmea pelta, Esch., 
the Shield Limpet, Fig- 
ure 255, 1s more conical 
and pointed than the 
last, and the outside of é 
the shell has about Hig.258 
twenty-five blunt, radiating ribs. Externally it 
is gray or striped, and is sometimes very beauti- 
ful; the inside is mainly white, though there is 
often a dark thread around the edge, and a brown 
spot in the center. A strange form is sometimes 
found in which the early growth of the shell seems 
to have been formed on a different plan from that 
of the ordinary specimen, for it is smooth, brown, 
and has almost perpendicular sides like the lim- 
pets that grow on seaweeds; but after that it sud- 
denly changes to the ordinary form. Itis probable 
that this was caused by a decided change in the 
abode of the limpet, perhaps from the seaweed to 
the rock. 

A small, black, conical shell, supposed by Car- 
penter to be an abnormal growth of the young of 
this species is now known as Acmea asmi, Midd., 
the Black Limpet. It is usually found living on 
the shells of the Black Turban, and is only one- 
fourth of an inch in length, while the ordinary 
shells of the last species are an inch long or more. 
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Figure 256 shows the shell of 
a large Acmea persona, Ksch., 
the Mask Limpet. This shell 
may be distinguished by the 
position of the apex, which is situated very near 
one end, making nearly all the slope come upon 
one side, like the roof of an old-fashioned farm- 
house. The ribs on the slope of the shell are 
prominent but irregular. The outside is gray or 
mottled, and the inside has varying amounts of 
brown and white. The shell is high arched, but 
seldom grows to the length of an inch. This 
species is generally found living where the rocks 
are seldom covered with water. 

Acmea scabra, Nutt., the File Limpet, is usually 
of a light brown color externally and white inside. 
Sometimes the brown is so light that it is almost 
yellow, while again the surface may be quite dark. 
The arch of the shell is generally low, and there 
are fine, sharp, scaly ridges radiating from the 
apex, making the shell feel like the surface of a 
fine-cut file. Sometimes it is a little hard to tell 
a scabra from a patina, just from the shell, but 
if you ean see the animal you ean at once decide, 
for the head and mantle of the former are black, 
while those of the Plate Limpet are always white. 
The ordinary length is about an inch, and the 
arch of the shell is commonly quite low and the 
shell thin. Occasionally very aged specimens are 
found, which have lost all their seulpture, and 
have become very thick. They can be told, how- 
ever, by the white appearance of the interior of 
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the shell, if the fleshy parts have been removed 
or are lost. 

Acmea mitra, Esch., the White 
Cap, Figure 257, generally lives 
below the tide mark, and is sel- 
dom found living, though I have 
occasionally found them at very 
low water. The shell is pure 
white, fairly thick, and has a pleasing appear- 
ance. Many dead specimens are washed up by the 
waves, and they always find plenty of admirers. 
Sometimes the surface of the shell is covered 
with stony alge, giving it a mammillary appear- 
ance, but generally it is smooth. 

Acmea inséssa, Hds., the Seaweed 
Limpet, Figure 258, (Nacella in- 
sessa), 1S a common species, and 
may be found living on the flat, cen- 

Fig. 258 tral ribbons of the great seaweeds 
whieh are so conspicuous along the rocky coast. 
The sides of the shell are flattened and nearly 
smooth, and the apex is rounded. The shell is of 
a dark brown color throughout, and looks as if 
it were made of horn. It is seldom quite so large 
as the picture represents. 

Acmea instabilis, Gld., the Unstable Seaweed 
Limpet, (Nacella instabilis), is larger than the 
last species. The shell is more limpet-shaped, 
and it is narrow, compressed at the sides, smooth, 
brown on the outside and white within. Its length 
is three-fourths of an inch. 

Acmea depicta, Gld., Painted Limpet, (Nacella 
depicta), has a very narrow shell, with straight, 
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flat sides. White, with fine brown stripes radiat- 
ing from the apex. It is a little shell, being only 
from 6 to 12mm. in length. It is a southern 
species, and may be found on grass at low tide. 

Acmea paleacea, Gld., the Chaffy Limpet, (Na- 
cella paleacea), has a very small shell resembling 
that of the last species, but still narrower. It is 
brownish, without stripes, and is 7mm. long. 
Acmea triangularis, Cpr., is probably a variety 
of the same species. 

The largest limpet to 
be found on the coast is 
the one whose shell is 
shown in Figure 259. Its 
name is Lottia gigantea, 
Gray, commonly known 
as the Owl-shell. On the 
outside it is usually 
rough, brown and un- 
sightly ; within it is very 
dark and lustrous, and 
has a bluish-white cen- 
ter marked with brown. 
In many specimens the part within the horse-shoe- 
shaped muscle-scar greatly resembles a horned 
owl sitting upon his perch. The shell is rather flat, 
and the apex is near one end. The length of the 
shell is sometimes as much as three inches, though 
commonly it is much less. When properly pol- 
ished, these shells make very pretty bowls for 
ornamental spoons. 


CHAPTER XI 
TOPS AND TURBANS 


We now come to a great group of shells quite 
unlike any that we have previously considered. 
Most of them are lined with iridescent pearl, and 
many of the forms are remarkably beautiful. The 
shells take the form of turbans or tops, and each 
one has a special front door, which he closes when 
he desires to be alone. The apertures of all are 
nearly circular in shape, and they are all to be 
elassed with the vegetarians. We begin with the 
few that have shelly opereula, and the first one has 
a very small but very pretty shell. 

Phasianélla compta, Gld., the Pheas- 

& ant-shell, Figure 260, may sometimes be 

found alive on sea-grass, though dead 
Fig. 260,x2 shells are more common. When alive, 
the dull epidermis obscures the beauty of the shell, 
which is richly painted with little zigzag stripes 
of red, brown, and white. There is a little white, 
solid operculum, almost hemispherical in shape, 
the convex side being outward. The length of the 
whole shell is from 3 to 6 millimeters. 
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Pomaulax 
te: Gh OF S WLS: 
Wood, the 
Wavy Top- 
shell, Figure 
261, is a south- 
ern species, 
which some- 
times grows to 
a great size. 
The whorls 
are varied by Fig. 20 
numerous wavy ridges, and the base is ornamented 
with beaded cireles. The shell is of whitish pearl, 
and is covered with a brown, fibrous epidermis. 
The opereulum is horny within, while the shelly 
outer part is strengthened by two heavy, curved 
ribs. The cut represents a medium-sized specimen, 
but they sometimes are as much as four inches 
in height. 

Pachypoma inequale, Mart., the Red Top-shell, 
Figure 262, (Pachypoma gibberosum), has a big, 
strong, brick-red shell, with an oval shelly oper- 
culum, somewhat like that of the last species, but 
lacking the ribs. Living specimens are seldom 
found, but dead shells, somewhat broken, are often 
thrown up by the waves, especially around sunken 
ledges. The base of the shell is marked by deep, 
concentric furrows. The shells of this species are 
quite variable, some specimens lacking the seulp- 
tured fillet shown in the engraving below each 
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suture, while the form of other specimens is much 
depressed. 

From a large shell we turn to a very 
small one, Leptothyra carpentéri, Pils- & 
bry, the Red Turban-shell, (Leptonyx rig. 23 
sanguineus), Figure 263. The whorls are few and 
are marked with fine, distinct, spiral ridges, and 
the little operculum is solid and shelly. The color 
is reddish, sometimes banded or faded. This 
species may be found at low tide, living upon 
rocks, but the hermit crabs bring up many more 
dead specimens. 

Leptothyra baccula, Cpr., the Berry Turban- 
shell, (Leptonyx bacula), is shaped like the last, 
but is smaller, being only one-eighth of an inch in 
diameter. It is nearly smooth, dark or ashy, and is 
found in the south, especially around Catalina 
Tsland. 


TOPS AND TURBANS. 239 


Norrista 
norrisi, Sby., 
the Smooth 
Turban - shell, 
Figure 264, 
(Trochiscus 
norrissil), 1s 
another south- 
ern species. 
The shell is 

Big 2204 quite smooth, 
and is of a rich brown color, the rim of the umbill- 
cus, curiously, being tinted with a bright green. 
The brown operculum is very shaggy, and the 
animal is beautifully tinged with red. The figure 
represents the size of a large specimen. 

Some of our choicest shells 
belong to the next genus, and 
one of the prettiest of all, is 
named Callidstoma annulatum, 
Mart., the Ring Top-shell. Fig- 
ure 265 represents a_ large 
specimen of this shell, which 
is thin and delicate, light brown 
in color, while the sutures are marked with a rich 
line of purple, and the whorls are traced with 
sculptured points. It is seldom found on the 
beach, but is obtained from the seaweed at some 
distance from the shore. Too delicate to bear the 
beating of the surf upon the rocks, its home is in 
deep water, where it clings to long seaweeds near 
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the surface, or, when the weather is too rough, it 
sinks to more quiet abodes. 

Quite similar in 
general form and 
habits is the Chan- 
neled Top-shell, Cal- 
liostoma  canalicula- 
tum, Mart., Figure 
266. Its shape “is 
strictly conical, and 
the flattened whorls 
are girdled with deep, 
spiral channels, which 
le between raised 

Fig. 266, x 5 (4) ridges. The surface 
is ash-colored, though the shell is rainbow-tinted 
within. The thin exterior layers may very readily 
be removed by a weak acid, if one wishes to exam- 
ine the deeper structure of the shell. 

Figure 267 presents to us another 
shell, Calliostoma costatum, Mart., the , 
Blue Top-shell. This species is smal- €& 
ler than either of the preceding mem- * 
bers of the genus, and lives nearer the 
shore. Hence we would naturally Fig. 267 
expect to find that it had a thicker and stronger 
shell than the others, and in this we are not dis- 
appointed. It has four rounded whorls, marked 
with fine spiral ridges. The thin, reddish brown 
outer coat is readily removed, showing the blue 
pearly layer underneath. 

I have found very fine living specimens hanging 
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upon the roof and walls of some rock grotto which 
had been left by the early morning tide. I have 
also gathered them from the long seaweeds which 
gerow near the rocky shore. The length of one of 
these shells is about three-quarters of an inch, the 
operculum is perfectly circular, and the aperture 
of dead shells is often inhabited by a thin variety 
of White Slipper-shell. 


Calliostoma gemmulatum, Cpr., the Gemmed 
Top-shell, is of a conical shape, the whorls of its 
shell being ornamented with strings of granules or 
beads; each whorl having two principal rows, 
with several smaller ones. The color of this south- 
ern shell is gray, with some dark stripes run- 
ning down from the apex. Its height is only 15mm. 
or less. 

Calliostoma 
gloriosum, Dall, 
the Glorious 
Top-shell, Fig- 
ure 268, is the 
name of the fine 
species which is 
occasionally 
found on the 
Calfornia coast. 
The engraving 
shows no color 
painting, and as 
it is so much en- 
Fig. 268, x § (*) larged the gran- 
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ules appear too prominent. The color of speci- 
mens found in Monterey Bay is light salmon, 
while around the sutures and the angle of the lower 
whorl is a chain of roundish, dark spots, with the 
lighter spaces between them. In San Pedro Bay 
the shells are darker. The height of a grown speci- 
men is fully an inch. 

In West Coast Shells this species was called 
C. supragranosum, Cpr. The latter name, how- 
ever, proves to belong to a rare species, having a 
much smaller shell, ight chestnut-brown in color, 
with a peripheral circle of alternating chestnut 
and white spots. It is found only in the south, 
and may be called the Granose Top-shell. 

Callidstoma tricolor, Gabb, the 
Three-colored 'Top-shell, is well 
shown in Figure 269, while Figure 
270 gives a magnified view of 
another specimen. The shell is coni- 
eal, its five whorls little raised, but Hig 6260 
marked with delicate 
spiral sculpturing. The 
background of yellow- 
ish gray is ornamented 
with fine spiral threads 
of color, broken into 
alternate joints of pur- 
ple and white, thus giv- 
ing it the three-colored 
aspect. It is a southern shell, and is obtained by 
dredging. Figure 269 represents a large specimen. 


Fig. 270, x 2 (*) 
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Calliostoma var- 
iegatum, Cpr., the 
Variegated  Top- 
shell, Figure 271, 
was originally de- 
scribed from a 
very small speci- 
men taken in Puget 
Sound. Of late 
years, however, it 
has been found off 
San Pedro, where 


Fig 271, x $(*) 


specimens reach an altitude of 28mm. The top 
of the growing shell is rose colored, and the rest 
is yellowish white, but as age advances it gradu- 
ally loses its brightness and appears of a yellowish 
pink, with pearly iridescence showing through. 


Fig. 272, x $ (*) 


Calliostoma platinum, 
Dall, the White Top- 
shell, Figure 272. This 
fine species was dredged 
by the ‘‘ Albatross’’ ex- 
pedition from a depth 
of about half a mile of 
water near the Santa 
Barbara Islands. The 
shell is large, very thin, 
polished, and of a whit- 
ish color, tinged with 
green or blue. 
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Figure 273 represents 
another rare shell dredged 
off the coast of southern 
California. Its name is 
Callidstoma turbinum, 
Dall, the Turbaned Top- 
shell. This shell is small, 
being only 12mm. ligh. 
The body of the shell is 
waxen, showing nacre, and 
is ornamented with some 
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small flamules of dark 


brown, not shown in the engraving. 


Fig. 274, x } (*) 


times been considered to 
costatum. 
ure 274. 


Thalotia caffea, Gabb, 


It is shown, gr 


Calliostoma splén- 
dens, Cpr., the Shining 
Top-shell. This species 
has a small shell, about 
the size of a small pea. 
It is of an orange-chest- 
nut color, with fleshy or 


bluish nacre. — 14 vista 
rare shell, found at 


Monterey and south- 

rard, and has some- 
be only a variety of C. 
eatly magnified, in Fig- 


the Coffee-brown Top- 


shell, (Turcia eaffea). This is a rare shell, resem- 
bling a Calhostoma, but it has two folds on the 
columella, which form a distinguishing mark. The 
whorls are flattened, the sutures deep and bearded, 
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the epidermis coffee-brown, and the nacre green- 
ish. Its greatest height is 19mm. Its home is on 
the California coast. 

Margarita pupilla, Gld., the Little Mar- 
garita, Figure 275, is a northerner, living 


in Puget Sound, but sometimes coming 
further south. It is yellowish brown or 
ashen in color and its four whorls are marked with 
spiral ridges. The umbilicus is distinct, but small, 
and the aperture is nearly circular. Its height is 
sometimes as great as 13 millimeters. 

Margarita helicina, Fabr., the Helix Margarita, 
is decidedly aretic in its tastes, living on the shores 
of northern EKurope, eastern America, and around 
Bering Strait. The shell is umbiliecate, thin, flesh 
colored, polished and shining. Its height is 6mm., 
and its diameter is a little more. 

Margarita lirulata, Cpr., the Lirulate Margarita. 
This very variable species has a globose-conical 
shell, solid, purplish, or more or less variegated. 
The surface sometimes has spiral ridges, or lyre, 
though sometimes it is nearly smooth. The suture 
is impressed, the body-whorl convex beneath, the 
aperture oblique and very iridescent within. The 
diameter is 4 or 5mm. ‘This species includes 
Gibbula succinecta, G. pareipicta, and several for- 


mer species. 
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Margarites vorticiferus, 
Dall, the Northern Mar- 
garites, Figure 276, has 
its home in Bering Sea 
and adjacent northern re- 
gions. The shell is decid- 
edly flattened, and is of a 
salmon-pink color, very 
pearly, and has a diameter 
of 22 millimeters. 

“We now come to the 
genus Chlorostoma, which 
literally means  Green- 
mouth, the reference being 
to the pearly tint of the Fig. 276, x 3 (*) 
aperture. Some of the species are represented 
by innumerable specimens, while others are com- 
paratively rare. 


Chlorostoma funebrale, A. 
Ad., the Black Turban-shell, 
Figure 277, is extremely com- 
mon on the central coast of 
California. Its shell is strong, 
for it lives on the rocks midway 
between high and low tides, 
where it gets a vigorous lash- 
ing by the waves. It is so abundant that I have 
seen rocks almost black with them, of all ages and 
S1ZeS. 

On my first visit to the seaside I wanted them all, 
and I gathered and cleaned them for hours. Two 
very natural results followed; first, that there 


Fig. 277 
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remained apparently as many as before; and, 
second, that on subsequent visits I gathered very 
few. But whether we collect them or merely watch 
their movements and study their habits, they soon 
become like old friends to anyone who has learned 
the pleasant art of putting himself in sympathy 
with the lower animals. 

The color of the shell is dark purple, almost 
black on the outside, with a greenish white pearly 
layer beneath. The whorls are four in number, 
of which the uppermost ones are often somewhat 
eroded. The body-whorl is puckered near the 
- suture, the umbilicus is nearly closed, and the colu- 
mella is set with two little white knobs near its 
base. The common length of the shell is less than 
an inch, but sometimes old specimens are found 
which are considerably longer. 

Variety subapértum, Cpr., differs in having 
more prominent spiral ridges, which are usually 
more roughened, and in having a prominent umbili- 
eal pit. It lives in the Vancouver district. 

Chloréstoma gallina, Fbs., the 
Speckled Turban-shell, Figure 
278, is a southern species, with 
a solid shell, mostly black in 
color, but finely mottled with a 
lighter shade, like the feathers 
of a speckled hen, as its name 
indicates. Var. tincta, Hempl., has a streak of 
yellow on the base, just below the columellar teeth. 


Fig. 278 
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Chlorostoma brunneum, 
Phil., the Brown Turban-shell, 
Figure 279, is a fine species, 
living on the rocks exposed at 
very low tide or on the sea- 
weed. It has a handsome, rich 
brown shell, with a portion of 
white around the aperture. The 
lines of growth are very oblique, and are easily 
noted. Even the dead and worn shells preserve 
their brown color, and ean be easily recognized. 
The figure represents a large specimen, though 
old ones are sometimes found much overgrown. 

Chlorostoma aureotinctum, Fbs., the Gilded 
Turban-shell, is a southern species with a shell 
resembling the last, but the whorls are banded by 
a few very heavy, rounded, spiral ridges, with 
wavy crossings. The shell is gray or nearly black, 
while the large umbilicus is marked with a bright 
yellow stain, which gives the species its name. 
The height of the shell is about an inch. 

Chloréstoma monteréyi, Kien., the Monterey 
Turban-shell, (C. pfeifferi). The shell of this rare 
species is strictly conical, with whorls almost per-. 
fectly flat. The base likewise is flat and cireular, 
with almost obsolete spiral lines. The columella 
does not spread around the umbilicus, which is 
funnel-shaped, white within, and its edges defined 
by an angle. The color is light brown or olive, and 
the height of the shell, which about equals the 
diameter, is an inch or more. 
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Chlorostoma piulligo, Mart., the Dusky Turban- 
shell, much resembles the last species. Its seven 
whorls are flattened, its base slightly convex, not 
lined, obliquely streaked, concave and white around 
the deep and wide umbilicus, which gradually 
expands and is partly covered by a white callus, 
and has no spiral ridge within. The color is dull 
purplish or brown, often orange when worn. The 
height of a large specimen is 35mm., breadth, 32- 
mm. Specimens from Monterey are dark red and 
distorted. 

Chloréstoma viridulum, var. ligu- 
latuni, Mke., the Banded 'Turban- 
shell, Figure 280, (Omphalius fus- 
eescens). It has a strong, solid 
turban-shaped shell, whose rusty 
brown whorls are banded with Beare 
raised spiral lines. These lines are broken or 
beaded, and sometimes are dotted with black, giv- 
ing the shell a very characteristic appearance. 

The operculum, as in nearly all the species of 
this group, is thin, horny and cireular. The 
umbilicus is large and distinct, the aperture cir- 
eular, and marked below with rounded knobs. 

Solariélla peramabilis, Cpr., the Lovely Solari- 
ella, has a small, conical shell, which is very ornate, 
with delicate sculpturings. The umbilicus has 
three internal spiral lines, crossed by lirule, and 
even the operculum is sculptured. The height is 
about 15mm. It has been dredged in moderately 
deep water off Catalina Island. 
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Solariella oxybasis, Dall, 
the Pointed Solariella, Fig- 
ure 281, has an acute spire, 
a small umbilicus, and an 
angulated aperture. Its alti- 
tude is 13.5mm., and it was 
dredged off the Santa Bar- 


bara Islands. 
Turcicula bairdu, Dall, 


Fig. 281, x i (*) Baird’s Turban-shell, Fig- 


ure 282, is one of the finest 
deep water species that has 
recently been discovered. The 
shell is large, thin, somewhat 
eroded at the apex and cov- 
ered elsewhere with a light 
yellowish-brown epidermis, 
slightly inclined to greenish. 
Many specimens_ were 
obtained by the ‘‘ Albatross”’ 
expedition off San Clemente 
Island, in water 300 or 400 


Fig. 282 (*) 


fathoms deep. Some specimens are even larger 
than the figure, which represents one of average 


size. 


are known; 


Gibbula canfiéldi, Dall, Can- 
field’s Turban-shell, Figure 283, 
is an extremely rare shell. In 
fact, only two recent specimens 
one of which was 


Fig. 283, x ¥ (*) collected at Monterey by Dr. Dall, 


and the other by Mr. Button. 


It oceurs also asa 


TOPS AND TURBANS. 
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fossil. Possibly some reader of this book may 
discover it anew. The color of the shell is pearly, 
with bronze-yellow pencilings arranged obliquely 
to the suture. The height is ten millimeters. 


Halistylus pupoides, Dall, the 
Pupa Sea-style, Figure 284, is 
another species that is seldom found 
in California, though it is plenti- 
ful in British Columbia. It has a 
little shell only 6mm. long, and its 
appearance is well shown in the 
engraving. 

Inotia fenestrata, Cpr., the Win- 
dowed Liotia, has a small, flattened, 
whitish shell, cut into numerous 
square pits, by the crossing of ribs 


Fig. 284, x t (*) 


and lines. Its diameter is one-eighth of an inch. 

Inotia acuticostata, Cpr., the Sharp-ribbed Lio- 
tia, is smaller than the last, less flattened, and is 
marked with sharp, spiral ridges, but without 


eross-lines; its color is whitish. 


Los Angeles. 


Fig. 285, x 7 (*) 


Vitrinélla williamsoni, 
Dall, Williamson’s Vitrin- 
ella, Figure 285, has a small, 
white, depressed shell, 5.5- 
mm. in diameter. Its surface 
is polished. It was found on 
the beach at San Pedro, and 
was named in honor of Mrs. 
M. Burton Williamson, of 


CHAPTER XII 


PIERCED SHELLS AND CHITONS 


We have now come to the largest and finest shells 
on the coast. They are locally known as abalone 
shells, while the translation of the scientific name 
makes them ‘‘Sea-ears.’’ 

Figure 286 represents our most beautiful spe- 
cies, Haliotis fulgens, Phil., the Green Abalone, 


(H. splendens). The shells of this genus are 
spiral, but extremely flattened, and the diminu- 
tive spire is almost concealed at one end of the 
body whorl, while the oval aperture is nearly as 
long and broad as the shell itself. 

Near one edge of the shell is a series of holes, 
which serve as outlets for the water which has 
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passed over the animal’s gills, together with any 
waste particles that may be thrown off from the 
various organs. As the shell increases in size, 
some of the holes become closed from the inside, 
while new ones are formed at the edge of the grow- 
ing shell. 

If we look within we shall find the most highly 
colored portion of the shell near the center, where 
the huge muscle which controls the foot has been 
detached. This great foot can cling to a rock 
with surprising force, and the animal must be 
taken unawares if an easy conquest is expected. 
The internal organs are very interesting for dis- 
section, particularly the mouth with its long, rib- 
bon-like tongue, thickly set with flinty hooks, or 
teeth. By means of these teeth the animal rasps 
its vegetable food into fine shreds fit for swallow- 
ing. This lingual ribbon in a good-sized specimen 
is one-fourth of an inch wide, and three inches 
long. 

This species is essentially a southerner. I have 
seen one living specimen at Monterey, but they are 
seldom found so far north. The shell is quite thin, 
and is diversified externally by low spiral ridges 
of a dark and dull color. 

Within, a whole rainbow is condensed in one of 
these magnificent shells, though the shades of 
green are most conspicuous. The coloring of the 
center is particularly fine, resembling a peacock’s 
tail. There are about six open holes near one 
side of the shell, and its length is about the same 
number of inches. 
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Var. walallénsis, Stearns, occurs at Gualala, a 
small seaport in Sonoma Co., Cal. It is more 
elongate and flattened than the typical form, and 
it has a paler nacre. Length, 100mm., breadth 
68 millimeters. 

Halt otis 
ruféscens, 
Swains., the 
Red Abalone, 
Figure 287. 
The beauty of 
these shells 
has caused 
them to be 
very widely 
distributed, 
and though 
their abundance makes us somewhat careless of 
them, still, they are among the most beautiful 
objects ever gathered from this coast. The outer 
layer of the shell projects over the pearly inner 
layer, and makes the fine red edge, so much prized 
in perfect specimens. The back is somewhat rough- 
ened, and is often overgrown with vegetation. The 
holes are large, usually three in number, and the 
muscle-scar is prominent. The shell sometimes 
grows to a length of nine inches. 

All parts of this mollusk are valuable. The 
Chinese dry the meat and use it for food, and it 
must be confessed that the great muscle makes a 
most delicious soup. The shells are sold by the 
ton, and are largely exported to Europe, where 


Fig. 287 
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they are made into buttons, and used for various 
kinds of inlaid work. So persistent has been the 
warfare against this species that large specimens 
are much more rare than they were a score of 
years ago, and laws have been made to protect 
them from extinction. 


The Black 
Abalone, Halio- 
tis cracherodu, 
Leach, is shown 
in Figure 288. 
It is smaller and 
more abundant 
than the last 
species. The 
back is quite 
smooth, marked only by lines of growth. The 
spire is very short, the holes five to nine in 
number, and the color is greenish-black without 
and whitish-pearl-colored within. Live specimens, 
varying from one-fourth of an inch to six inches in 
length may be found at low tide, clinging to the 
rocks, particularly in the most inaccessible cracks, 
and under heavy boulders. 

When examined in a large jar of sea-water, as 
all of these animals should be if there is an oppor- 
tunity, a living specimen presents many inter- 
esting points for study, particularly its broad 
foot, its fringed and sensitive mantle, its mouth 
and eyes and slender tentacles. 

Haliotis corrugata, Gray, the Corrugated Aba- 
lone, represents H. rufescens in size and color, 
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but the shell is nearly cireular, thick, high arched, 
and externally corrugated. It has only two or 
three open holes, but these are quite large, and 
the central muscle impression is wide and very 
brilliant. It is a southern species, and is usually 
found below low water mark. 

Halictis assimilis, Dall, the Threaded Abalone, 
is now considered to be a distinct species. It lives 
in deep water, from Monterey to San Diego. A 
specimen from the latter city measures four inches 
in length and three and a quarter in breadth. It 
has seven open holes, and the exterior of the shell 
is marked with many threads, like tapestry car- 
peting. There is a moderate furrow below the line 
of holes. The spire is short but quite distinct, 
the body of the shell high arched. Externally the 
shell is reddish, while the inside is smooth and 
silvery, without visible muscle-sear. The shell is 
tolerably thick, and appears very compact and 
solid. 

Quite in contrast with this species is the next, 
*Haliotis gigantea, Chem., the Japanese Abalone, 
which seems to have followed the warm ocean cur- 
rent past the Aleutian Islands, and to have reached 
the central part of the California coast, becoming 
smaller as it progressed, so that here it does not 
deserve its original name, though there seems to 
be no sufficient reason for separating it even as a 
variety. My best specimens came from the west 
coast of Vancouver Island, the largest measuring 
5 inches in length. In shape it appears long and 
narrow, when compared with other species. The 
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shell is thin, the edge sharp, the spire quite promi- 
nent, the surface uneven, and the four open holes 
large and surrounded by high walls. A deep chan- 
nel runs under the line of holes. The interior is 
very iridescent, a light color prevailing, and the 
muscle-sear is not distinct. 

After the shells which have several holes, which 
we have just considered, there come a number 
having only one opening, which answers the same 
purpose. First, we will consider Puncturélla 
major, Dall, the Greater 
Puncturella, Figure 
289. It is not a com- 
mon shell, but it shows 
the features of the 
genus in a fine manner. 
Its color is white, its 
internal margin crenu- 
late, and the posterior 
slope slightly arched. 
This fine, large shell 
was dredged in Bering 
Sea. Fig. 289 (*) 

Puncturella galeatea, Gould, the Helmet Pune- 
turella, is an inhabitant of Puget Sound and adja- 
cent waters. The shell is conical and elevated, 
being about as high as it is broad. The fissure at 
the summit is narrow, and internally there is a 
little pit on each side of the hole-channel. Color 
whitish; length 10mm. 

Puncturélla cuculata, Gld., the Cap Puncturella, 
is found in Puget Sound, also at Monterey. The 
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shell is oval, obliquely conical, ribbed, the wedge- 
shaped puncture opening towards the shorter side. 
Internally a curved partition separates the pune- 
ture from the apex of the shell. The color is pure 
white within, dirty white without. My specimen 
from Monterey measures 28mm. in length and 14 
millimeters in height. 

Puncturélla coopert, Cpr., Cooper’s Puncturella, 
resembles C. galeatea, but the internal plate is 


Fig. 290 (*) 


solid and plane. Small, about 9mm. in length. 
Found at Catalina Island. 

Figure 290 represents two views of a notable 
shell, Subemarginula yatesu, Dall, Yates’ Trough- 
shell. A few specimens of this species were 
obtained by Mr. J. K. Oliver of Monterey, from the 
adjacent bay, one of which was secured by Dr. 
Yates, who forwarded it to Washington, where it 
received its name. The shell is large, strong, gray- 
ish-white in color, and has many radiating ribs. 
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Note the trough which extends from the apex to the 
margin, and which passes between the heels of the 
horseshoe-shaped muscele-sear. The shell is 51- 
mm. in length, and 13mm. in height. 

Figure 291 represents the 
shell of one of our most com- 
mon species, 7ssurélla volcano, 
Rve., the Voleano-shell. Dead 

Fig. 291 shells are abundant and attrac- 
tive, and living specimens, with yellow foot and 
red-striped mantle, may often be found on the 
rocks at low tide. The shell is about an inch in 
length and is oblong-conical in form, while the 
red stripes on its sides, running down from the 
small, oblong hole at the top, suggest streams of 
red-hot lava issuing from the crater of a voleano. 
The coloring appears plainest on dead shells; the 
live ones are darker, smoother, and less brilliant. 

Fissuridea aspera, 
EKseh., the Rough 
Keyhole-limpet, Fig- 
ure 292, (Glyphis as- 
pera). This shell is 
quite conical, with a 
small, oval hole at the Ma 
top, very different Fig. 292 
from the narrow, oblong slit of the last species. 
The edge is wrinkled, the color gray on the out- 
side, with dark, purplish rays running down from 
the apex, while the interior is white. The common 
size is rather less than that of the cut, though 
some specimens are much larger. 
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Fissuridea murina, (Cpr.) Dall, the White Key- 
hole-limpet, (Glyphis densiclathrata). This species 
has a much smaller and more delicate shell than 
the last. It is oblong in shape, with curved ends. 
The roundish oval hole is one-third of the shell’s 
length from one extremity, and there are numerous 
fine ribs, checked by concentric ridges. The color 
is pure white, at least in dead specimens, and the 
length is about 15mm., a little less than the diame- 
ter of a silver dime. 

Lucapina cren- 
ulata, Sby., the 
Great Keyhole- 
limpet, Figure 
s 293... ‘his is, by 
Z = + far the largest 

‘ * and finest of the 
American Fissu- 
rélide. A small 

meee figure of the shell 
is shown in Figure 293. Though this shell is often 
some four inches long, the animal is much larger, 
and somewhat resembles a brick both in shape and 
size. It has a huge yellow foot and a black mantle, 
which nearly conceals the white shell which rests 
upon the animal’s back. 

This shell is marked by many radiating ribs and 
concentric lines of growth; it has a large, oblong 
hole to one side of the center, around which, inter- 
nally, is a thick rim of enamel. The crenulated 
or scalloped edge of the shell is a marked feature, 
and suggested its name. Internally the shell is of 
a pure, glossy white, but the outside is somewhat 
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dingy. This mollusk is seldom found near the 
shore, as it lives wholly below the tides, and must 
be gathered by dredging. 

Lucapinélla callomarginata, Cpr., the Southern 
Keyhole-limpet, (Fissurellidea calliomarginata), 
is a small species, living below tide-mark, and 
occasionally found from San Pedro southward. 
The shell is low arched, with a rather large, oblong 
hole and roughened rays. The margin is crenu- 
lated, the interior white, and the exterior gray, or 
marked with dark rays; length, 19mm. 

Megatebénnus bimaculatus, Dall, the 
Spotted Keyhole-limpet, Figure 294, 
(Fissurellidexa bimaculata). These long 
names apply to a little shell which ocea- 
sionally grows to a length of 16mm., though many 
specimens are much smaller. The hole is very 
large for the size of the shell, and on either end 
of it are dark rays, making the two spots, from 
which it is named. Sometimes the whole shell is 
colored, with darker rays on the sides. The 
interior is white, though the spots sometimes show 
through. It is reported from British Columbia as 
living on the roots of the great seaweed, Macro- 
eystis. The animal is much larger than the shell, 
part of which is concealed by the mantle. 

There are very odd creatures under the stones 
which lie along the rim of the ocean. If you go 
down at low tide and turn the rocks over, one by 
one, you will be surprised at the number of singu- 
lar beings which stare up at you in blank amaze- 
ment, and then rush away into obscure places, as 
fast as their ten or fourteen legs will carry them. 


Fig. 294 
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Others cannot run, but in sheer helplessness wait 
for your kind decision to do them no harm, and 
their very inertness appeals to your sympathies. 
While the saucy crabs waste no time in ceremonies, 
and the sea-worms creep away as fast as possible, 
the poor mollusks can only cling to the rock for 
protection, or curl themselves into the smallest 
space and the most secure condition which their 
instinet can dictate. 

When you visit the seaside you will want to 
examine all these harmless little inhabitants of the 
ocean, and among them you will probably find 
some specimens of our next group of mollusks, 
the Chitons. The anatomy of these animals is 
similar to that of the Limpets, but they seem less 
highly developed, are more sluggish, and com- 
monly live under stones, away from all scenes of 
activity. 

But the peculiar feature that distinguishes them 
is the fact that the shell of the Chiton consists of 
eight parts, instead of a single shield. These 
parts, or valves, run across the body and overlap 
one another, like shingles on a roof. They are 
highest in the center, and they end in a leathern 
mantle which runs around the body, and which is 
highly contractile. This being the case, the Chiton 
shells cannot be preserved with the same ease as 
those of the Limpets, for the mantle must be dried 
while the valves are in their natural position. 

Probably the best way to prepare fine specimens 
is to bind the living animal upon a piece of lath, 
as it rests expanded in a pan of sea-water. It 
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can then be placed in warm fresh water, and after 
the lack of salt has destroyed life, and the muscles 
have lost their contractility, the animal may be 
unbound, the viscera removed with a sharp knife, 
and the parts to be preserved be placed in a flat 
position to dry. 

There are a large number of species of Chitons 
found on this coast, and to attempt to describe 
them all would be beyond the scope of this work. 
They will all be mentioned in the List, with the 
approximate localities, many of which are remote 
from most collectors. The best work to consult 
for full descriptions is the Manual of Conchology, 
published by the Philadelphia Academy of Natural 
Sciences, Vols. XIV and XV. 

Lepidopleirus néxus, Cpr., the Joined Chiton, 
has a small, whitish-ashen shell, with valves 
gothic arched. Length, 7.5mm.; dredged near 
Catalina Island. 

Lepidopletrus internéxus, Cpr., the Inter-joimed 
Chiton, has a similar shell, but is smaller, and 
orange-colored. Length, 4.5mim.; from Santa Bar- 
bara. 

Tonicélla lineata, Wood, the Red- 
lined Chiton, Figure 295. This spe- 
cies is a beautiful representative of 
this group of mollusks. The valves 
are smooth, moderately arched in 
the center, and are of a light reddish 
eolor. This background of color is 
crossed by wavy or zigzag lines of 
dark brown, bordered above with 
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white, making the fresh specimen an object of 
great beauty. The mantle border is smooth, thin, 
delicate, and is of a yellowish- brown color. 
Length, about an inch. 

Tonicélla marmorata, Fabr., the Marbled Chi- 
ton, has an oblong shell with valves elevated and 
rather acutely angled. Color, buff, closely speckled 
with dark red; surface apparently smooth, but 
microscopically granulated; length, 27 to 40mm. 
This species lives in the Atlantic and also in the 
North Pacific. 

Tonicélla submarmorea, Midd., the Red-spotted 
Chiton. Valves rather depressed, apparently 
smooth, microscopically full of granules; color, 
rosy or yellowish white, painted with spots and 
flamules of red; length, 38mm. From Fuca 
Strait past Aleutian Islands to Japan. 

Trachydérmon (Cyanoplex) hartwégi, Cpr., 
Hartweg’s Chiton, (Chaetopleura hartwegi), has 
a low oval shell, very closely and microscopically 
granulated, and bears wart-like granules irregu- 
larly seattered over the surface. Externally, dull, 
olive green; internally, intense blue-green; length, 
about an inch. Found along the whole coast from 
Vancouver Island southward. 

Chaetopleura gémmea, Cpr., the Gem Chiton, is 
found at Monterey, Cal. The shell is oblong, ele- 
vated, red, olive-ashen, or yellow. The girdle is 
narrow, leathery, sparsely clothed with short hairs 
that are easily rubbed off. The valves are not 
smooth; length, 16mm. 
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Ischnochiton magdalenénsis, 
Hds., the Gray Chiton, Figure 
296, (Stenoradsia magdalen- 
ensis). This large and very 
common Chiton may be found 
under rocks at low tide, and 
can at once be recognized by 
its worn or roughly sculptured, 
low-arched valves, which are 
whitish internally, and gray or 
somewhat tinted externally. 
The mantle border is darker, 
and is covered with minute, 
solid seales. The foot of the 
animal is yellow. When taken 
from the rock it has a habit of curling up into a 
ball. The figure represents a good-sized specimen. 

Ischnochiton conspicuus, Cpr., the Conspicuous 
Chiton, resembles the last species, but is larger, 
more richly colored, with pinkish valves, while the 
mantle is densely beset with short bristles, giving 
it a velvety appearance. The length of this south- 
erm species 1s sometimes over 90mm. 

Ischnochiton merténsti, Midd., the Red Chiton, 
(Lepidopleurus mertensii), has an oval, elevated 
shell, with angular dorsal ridges and straight side 
slopes. The color is red, varying from orange to 
dark red-brown, and it is sometimes blotched with 
white. The valves are richly sculptured and are 
very beautiful when examined with a lens. The 
mantle border is covered with fine rounded seales ; 
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length from an inch to an inch and a half. It is 
essentially a northern species, reaching from Sitka 
to Monterey. 

Ischnochiton regularis, Cpr., the 
Regular Chiton, Figure 297. This is 
truly a regular structure, for the con- 
stant breadth is half the length, and 
the ends are semi-circles. The valves 
are sharply arched and are marked 
with very fine sculpturing. By the 
: aid of a lens the border is seen to re- 

Fig. 207 semble very fine beadwork. The color 
is olive or slaty blue, and the interior is light blue; 
length, 35 millimeters. 

Callistochiton palmulatus, Cpr., the Palm Chi- 
ton. Small, high arched, valves marked with 
raised sculpturing. The anterior valve has eleven 
ribs, and the posterior valve has seven very strong 
ones, bifurcated behind. Its color is dark brown, 
and its length is 11mm. It is found at Monterey 
and Santa Barbara. The variety mirabilis, Pils., 
has the last valve enormously thickened. The in- 
terior is bluish white. From San Diego. 

Callistochiton crassicostatus, Pilsbry, the Thick- 
ribbed Chiton, has an elevated, oblong shell, the 
surface lusterless, green or brown. The front 
valve has seven very strong ribs; the posterior 
valve is also elevated, the hinged area not higher 
than the area in front of it. The interior is bluish 
white; length, 22mm.; found at Monterey. 
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Nuttallina califormca, Nutt., the 
California Chiton, Figure 298, (Nut- 
tallina scabra), is a common species 
hving high up on the rocks which are 
left bare by the tides, hiding in ecrevi- 
ces which are ordinarily covered by a 
growth of Fucus. The coarse, rough 
valves are often much eroded, but Rie 2 
where the surface is presented it is of a dark color, 
and is sculptured with fine granules. The girdle 
is covered with short, stiff spinelets, of a brownish 
color. The foot of the animal is reddish, and the 
interior of the valves is bluish-green. Its length 
is about 37mm. 

The true Nuttallina scabra, Rve., the Sealy Chi- 
ton, is a southern species, much resembling the 
last, but having the individual valves very much 
shorter in proportion to their width. Color of 
valves lighter, more variegated. 

yihi Mopaha muscosa, Gld., 
the Mossy Chiton, Figure 
299, (Mopalia ciliata). 
This very variable species 
extends from the far north 
to San Diego. It may gen- 
erally be readily recog- 
nized by its hairy mantle- 
border, or girdle, which 
i wt a8 resembles a fringe of stiff 
Ape moss. The outside of the 

Blew? valves is sculptured, but 
this fact is often obscured by growths of seaweed 
or other organisms. The interior of the valves is 


a 


268 WEST AMERICAN SHELLS 


bluish-green, and its length is from an inch to two 
inches. Good specimens may often be found in 
rocky places between tide marks, and at lowest 
water. 

Mopalia hindsu, (Sby.), Reeve, Hinds’s Chiton. 
The shell of this species is much depressed, and the 
surface is nearly smooth. The girdle has only a 
few short hairs. The color is olive, while the in- 
terior is white, with short crimson rays under the 
beaks; its length is two inches. Found in San 
Francisco Bay and middle California. By some of 
the best authorities this is considered as only a 
variety of the last species. 

Mopala lignosa, Gld., 
the Woody Chiton, Fig- 
ure 300. This fine spe- 
cies is well represented 
in the figure, which is 
that of a large speci- 
men. The valves are 
light green in color 
within, while on the 
outside they vary from 
almost white to dark 
green. They are also 
marked with narrow 
brown lines, which 
slant from the apex of 
each valve. The girdle Fig. 300 
is generally quite rough, but sometimes we find it 
nearly smooth. This species ranges from Van- 
couver Island to Monterey. It should be said that 
specimens have been found connecting this species 
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with the last two, so that by Pilsbry it is consid- 
ered to be only a sub-species. 

Mopdlia ciliata, Sby., the Hairy Chiton, has been 
sadly confused with other species. It is brighter 
colored than M. muscosa. The girdle is wide, yel- 
low or brown, somewhat clothed with curling, 
strap-like brown hairs, which bear near their bases 
4 bunch of minute, white, acute spines. Var. wos- 
nessénskii, Midd., has a shell elongated, the back 
roundly arched; color, olive to drab; sculpture, 
faint. It has been found at Sitka and Olympia. 
The main species extends along the coast from the 
far north to Monterey. 

Placiphorélla velata, Cpr., the 
Veiled Chiton, Figure 301. This 
singular species is more nearly 
eireular than any of its relatives 
on this coast. At the anterior end 
the mantle projects considerably, 
forming a distinct veil, which is 
set with scattering hairs. The 

Fig. 301 valves are low arched, of a dull 
reddish color without, but whitish within. Length, 
30 to 50mm. It is found from Humboldt Bay south- 
ward. 

Katherina tunicata, Sby., the Black 
Chiton, Figure 302, was named in 
honor of Lady Katherine Douglass, 
who first sent a specimen to the Brit- 
ish Museum. The shell is oblong, ele- 
vated, the valves mainly covered by 
the black, leathery girdle. This singu- 
lar arrangement of the parts 1s so 
striking that it cannot be mistaken for Fis: 30% *2 
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any other species. Think of a smooth, black skin, 
rounded like a whale’s back, and set with eight lit- 
tle shelly plates, and you will get the idea. The 
plates, where they are not covered, are white; else- 
where they are dark brown. The figure shows the 
appearance of a small specimen, for they some- 
times grow to a length of 75mm. This species 
thrives especially in the far north, but it extends 
southward to Catalina Island. The soft parts are 
salmon colored, at least in the northern specimens. 
It is eaten raw by the natives of the northwest 
coast. 

Amicula pallasii, Midd., the Concealed Chiton, 
has a shell nearly concealed by the hairy mantle, 
which is nearly cireular, and which covers the back 
of the animal except for eight small holes. This 
mantle, or girdle, bears unequal bunches of red- 
dish hairs. Its length is 67mm. It lives in far 
northern waters. 

Cryptochiton stelleri, 
Midd., the Giant Chi- 
ton, Figure 303. We 
close our descriptions 
of West American 
Shells, with an account 
of this remarkable mol- 
lusk. The figure repre- 
sents only one of the 

Fig: 303 eight white valves, all 
of which are wholly concealed under the hard, 
gritty, reddish-brown mantle. These single valves 
are found much more often than the complete ani- 
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mal, and from their peculiar shape are often 
called Butterfly-shells. The whole creature is a 
huge and heavy affair, six or eight inches in length. 
When properly cleaned and dried the mantle and 
valves much resemble a toy boat. This huge Chi- 
ton lives all along the western coast, ranging from 
Japan to the Santa Barbara Islands. Complete 
specimens are seldom collected from the shore, for 
it lives just below the lowest tide-mark. 

The highest class of mollusks, the Cephalopods, 
are rather poorly represented on our coast, though 
one species, at least, exists in great numbers. Shells 
of a Paper Nautilus, Argonauta pacifica, Dall, are 
sometimes washed ashore on the Santa Barbara 
Islands. A much more common species is the Oc- 
topus, or Devilfish, of our coast, Octopus puncta- 
tus, Gabb, small specimens of which are frequently 
captured alive in little tide pools, though in the 
open sea it grows to startling dimensions. 

Ommastrephes tryont, Gabb, the common Squid 
of Monterey, is caught in vast numbers by the 
Chinese fishermen of that city, who go out at night, 
when the bay is quiet, some of their boats bearing 
huge torches, while the others are provided with 
seoop-nets. The silly squids rise to the surface to 
see the hight and are easily captured. Next day 
they are spread out to dry, and when thoroughly 
eured they are packed in huge bales and sent to 
China. The common length of the squid is about 
eight inches, but specimens of a large size, prob- 
ably Ommastrephes gigas, d’Orb., are occasionally 
taken at Monterey, which measure fully a yard in 
length. 
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In the following List an effort has been made to 
provide a table which will be useful to a variety of 
readers. By its aid the young collector will be able 
to classify his specimens under their respective 
families, while the more advanced student can em- 
ploy it as a check-list and a reference table. 

The references for the most part are to recent 
books of acknowledged authority, which may be 
found in any standard scientific library ; and while 
some of the references are not so complete as 
might be desired, in nearly every instance they will 
furnish a clue to aid in further investigation. 

It would have been easy to materially increase 
the List by the addition of synonyms and the names 
of doubtful species, and it would not be surprising 
if many names have been omitted which some other 
econchologist would have retained, or would have 
substituted for those here employed. Many syno- 
nyms may be obtained, however, by consulting the 
references and objectionable changes of name may 
often be likewise explained. Very likely, however, 
real errors and omissions will be discovered, and 
proper corrections and additions will have to be 
made from time to time. It is hoped, nevertheless, 
that the list will prove of real assistance to those 
who are studying the shells of this coast, whether 
at home or abroad. 
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Young collectors are advised to use this list 
freely, in various ways. When the name of a 
specimen is determined the numeral of the species 
may be placed on the label, before the name, and 
the locality may be noted on the margin of the List. 
The first will assist in an orderly arrangement of 
specimens, and the second will be a valuable memo- 
randum. 

The order of classification essentially follows the 
‘«Sketch of General Arrangement,’’ found on page 
26, Bulletin 37, United States National Museum, 
with certain advised changes. 

The following abbreviations have been em- 
ployed : 

U. S. N. M.,—for ‘‘Proceedings of the United 
States National Museum’’; Arnold,—for ‘‘Me- 
moirs of the California Academy of Sciences, 
Volume III, on the Paleontology * * * of San 
Pedro, Cal., by Ralph Arnold’’; B. C. Bull. 1 and 
2,—for ‘‘Bulletins of the Natural History Society 
of British Columbia.’’ Many references are made 
to volumes of ‘‘The Nautilus,’’ and some to ‘‘The 
Manual of Conchology,’’ begun by Tryon and 
continued by Pilsbry. The other references will 
be easily understood, the Figures, when mentioned, 
referring to those on preceding pages of this book. 


Class, BRACHIOPODA 
Order, azmrHropomatTa 
Family, TEREBRATULIDAE 
Genus, ‘Terebratulina, Orbigny 


a 


Or 
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T. caput-serpentis, Linne, U.S. N. M., XVII, 
(Os. (AS) 
T. kuensis, Dall & Pilsbry, U. S. N. M., 
XVII, p. 720. Nautilus V, p. 18. 
Family, TEREBRATELLIDAE 
Genus, terebratalia, Beecher 
T. occidentalis, Dall, U. S. N. M. XVII, p. 
729. 
T. transversa, Dall, U. S. N. M. XVII, p. 
(29. Nautilus Vil, p. 101. 
var. caurina, Gld., B. C. Bull. 1, p. 41. 
Genus, aaqueus, Dall 
L. californicus, Koch, U. 8. N. M. XVII, p. 
125. 
L. geffreysi, Dall, U.S. N. M. XVII, p. 725. 
Genus, piatiaea, Costa 
P. aneminoides, Secchi, San Pedro, 200 
fathoms, U.S. N. M. VIII, p. 551. 
Family, RHYCHONELLIDAE 
Genus, Frieleia, Dall 
F. halli, Dall, U. S. N. M. XVII, p. 714. 
Genus, Hemithyris, Orbigny 
H. psittacea, Linn., B. C. Bull. 1, p. 41. 
Order, uyoromatTa 
Genus, Glottiaea, Dall 
G. albida, Hinds, Figure 7. 


Class, PELECYPODA 
Order, pRIoNoDESMACEA 
Sub-order, sonenomyacEa 
Family, soLENOMYIDAE 

Genus, Solenomya, Menke 


bo bo bo bo 
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32. 
33. 
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S. yohnsom, Dall, U.S. N. M. XVII, p. 712. 
Family, NUCULIDAE 
Genus, wucula, Lam 
N. eastrensis, Hds., U. S..N. M. XV, p. 192. 
Arnold, p. 99. 
N. exigua, Sby., Nautilus XIII, p. 29. 
N. suprastriata, Cpr., Arnold, p. 96. 
N. charlottensis, Dall, Nautilus XII, p. 10. 
N. tenuis, Mont., Nautilus XIII, p. 29. 
var. lurida, Gld., British Columbia. 
N. bellati, A. Ad., San Pedro, teste Oldroyd. 
N. (Acila) lyalh, Baird, Nautilus VII, p. 101. 
Family, LEDIDAE 
Genus, aeaa, Schumacher 
L. cellulita, Dall, Nautilus X, p.1. XII, p. 10. 
L. taphria, Dall, Nautilus X, p. 70. 
L. conceptions, Dall, Nautilus X, p. 2. 
L. minuta, Fabr., Arnold, p. 97. Nautilus X, 
Del: 
L. hamata, Cpr., U. S. N. M. XXTV, p. 558. 
L. fossa, Baird, Nautilus X, p. 1. Arnold, 
p. 96. 
LL. caelata, Hds., Nautilus X, p. 1. 
L. leonina, Dall, Nautilus X, p. 21. 
L. pontoma, Dall, Nautilus X, p. 2. 
L. extenuta, Dall, B. C. Bull. 2, p. 8. 
L. acuta, Conr., Nautilus X, p. 19. B. C. Bull. 
Bea Os fhe 
Genus, vyoiaia, Moller 
Y. coopert, Gabb, Arnold, p. 99. 
WY ensvera, Wall. B.C. Bull, 2. p. 9. 


WEST AMERICAN SHELLS 


Y. montereyensis, Dall, Nautilus VII, p. 29. 
BC Bully yo: 
Y. seminuda, Dall, B. C. Bull. 2, p. 8. 
Y. scssurata, Wall; B.C. Bull. 2, p. 8.) Ar= 
nold, p. 99. 
Vo lanceolata, J: Sbys BoC, Bulls p02: 
Y. lumatula, Say, B. C. Bull. 2, p. 8. 
Y. thracieformis, Storer, B. C. Bull. 2, p. 8. 
Y. arctica, Gray, B. ©. Bull, 2, p.s: 
Y. martyria, Dall, B. C. Bull. 2, p. 9. 
Genus, maltetia, Desmoulins 
M. faba, Dall, B. C. Bull, 2, p. 10; 
M. gibbsi, Dall, B. C. Bulle2, paid: 
M. pacifica, Dall, B. C. Bull..2, p. 11. 
M. kennerleyt, Dall, B. C. Bull. 2, p. 11. 
Sub-order, arcacea 
Family, ARcIDAE 
Genus, area, Lamarck 
A, reticulata, Gmel., San Pedro, southward. 
A. mutabilis, Sby., U.S. N. M. XV, p. 192. 
A. multicostata, Sby., U.S. N. M. XV, p. 192. 
Genus, Barbatia, Gray 
B. gradata, Sby., Nautilus VU, p. 133. 
Genus, vPectuncuius, Lamarck 
P. arcodentiens, Dall, U. S. N. M. XVII, p. 
705. 
Genus, Glycymeris, Da Costa 
G. barbarensis, Conr., Arnold, p. 100. 
G. intermedia, Brod., described in this book. 
G. septentrionalis, Midd., Arnold, p. 100. 
Far north. 
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54. var. subobsoleta, Cpr., Arnold, p. 100. 
Genus, Limopsis, Sassi 
5d. LL. vaginata, Dall, U.S.N.M. XVIL, p. 713. 
Sub-order, narapacEea 
Family, UNIONIDAE 
Genus, Margaritana, Sehum. 
56. M. margaritifera, Linn., U. S. N. M., XIV, 
p- 105. Nautilus XITI, p. 67. 
Genus, anodonta, Cuvier 
57. <A. beringiana, Midd., U.S. N. M. XXII, p. 
628. 
58. <A. californiensis, Lea, U.S. N. M. XIX, p. 
ileoe 
59. A. oregonensis, Lea, described in this book. 
60. A. nuttalliana, Lea, U.S. N.M. XIV, p. 106. 
61. A. dejecta, Lewis, U.S. N. M. XIX, p. 372. 
62. A. wahlametensis, Lea, U.S. N.M. XXII, p. 
629. 
63. A. kennerleyi, Lea, U.S. N.M. XXII, p. 628. 
Genus, Goniaea, Conrad 
64. G. angulata, Lea, U.S. N. M. XXII, p. 657. 
Sub-order, myrrnacEea 
Family, AvICULIDAE 
Genus, avicuia, Lamarck 
65. A. peruviana, Rve., Southern, barely touch- 
ing California. 
Genus, atrina, Gray 
66. A. oldroydii, Dall, Nautilus XTV, p. 148. 
Genus, Philobrya, Cor: 
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72. 
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81. 
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P. setosa, Cpr., described in this book. 
Family, MyTILIDAE 
Genus, mytilus, Linn. 
M. stearnsu, Pils. & Raymond, Nautilus XII, 
pp. 69 and 70. 
M. californanus, Conr., Figure 14. 
M. edulis, Linn., described in this book. 
var. glomeratus, Gld., this book, p. 32. 
Genus, Septifer, Reeluz 
S. bifurcatus, Rve., Nautilus XII, p. 69. 
Genus, Modiolus, [,qmarck. 
M. modiolus, Linn., Nautilus IX, p. 39. 
M. capax, Conr., described in this book. 
M. fornicatus, Cpr., described in this book. 
M. rectus, Conr., Figure 16. 
M. plicatulus, Lam., Nautilus XIII, p. 86. 
M. politus, Ven., San Pedro, teste Oldroyd. 
M. taylori, Dall, B. C. Bull. 1, p. 51, *“*Vice- 
toria, on coralline, in tide pools.’’ 
M. rectus, var. flabellatus, Gld., B. C. Bull. 1, 
Deol: 
M. opifex, Say., San Pedro, deep water, very 
rare. 
Genus, aauia, H. & A. Adams 
A. falcata, Gld., Figure 17. 
A. stylina, Cpr., described in this book. 
Genus, Lithophagus, Muhlfeldt 
L. plumula, Hanl., described in this book. 
Genus, Modiolaria, Beck 
M. levigata, Gray, Nautilus VII, p. 101. 
M. vulgaris, Gray, Puget Sound. 


87. 
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M. nigra, Gray, B. C. Bull. 1, p. 51. 
M. taylori, Dall, B. C. Bull. 2, p. 5, Nautilus 
DORE ps a0: 
M. seminuda, Dall, B. C. Bull. 2, p. 9. 
M. vernicosa, Dall, B. C. Bull. 2, p. 95. 
M. denticulata, Dall, U.S. N. M. 1885, p. 551. 
Genus, Crenella, brown 
C. decussata, Mont., Nautilus X, p. 18. U. 
S. N. M. XII, p. 251. 
Sub-order, prectrnacea 
Family, PECTINIDAE 
Genus, pecten, Muller 
P. equisulcatus, Cpr., Bull. So. Cal. Acad. 
Sei., Vol. I, No. 5. 
P. caurinus, Gld., deseribed in this book. 
P. diegoensis, Dall, mostly dredged, south- 
ern. 
P. hastatus, Sby., San Pedro, at 200 fathoms. 
P. hericeus, Gld., Figure 19. 
P. latiauritus, Conr., described in this book. 
var. monotimeris, Conr., Figure 20. 
P. rubidus, Hds., northern. 
P. vancouverensis, Whiteaves, Nautilus VII, 
pe 100: 
P. randolphi, Dall, U.S. N. M. XXIV, p. 559. 
P. davidsoni, Dall, Nautilus XI, p. 86. 
P. ventricosus, Sby., Arnold, p. 114. 
P. alaskensis, Dall, Nautilus XI, p. 86. 
P. (Hinnites) giganteus, Gray, Figure 22. 
Genus, ima, Brug. 
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L. dehiscens, Conr., Arnold, p. 116. 
Genus, timatula, Wood 
L. subauriculata, Mtg., Nautilus XVIII, p. 
19. British Columbia; also dredged at 
Catalina Island. 
Sub-order, anomracea 
Family, ANOMIIDAE 
Genus, anomia, Linn. 
A. lampe, Gray, described in this book. 
Genus, wmonia, Gray 
M. macroschisma, Desh., Figure 24. 
Sub-order, ostraczea 
Family, OSTREIDAE 
Genus, ostrea, Linn. 
O. lurida, Cpr., described in this book. 
var. expansa, Cpr., described in this book. 
O. virgimana, Lister, described in this book. 
Order, tTELEODESMACEA 
Sub-order, carprracea 
Family, CARDITIDAE 
Genus, caraita, Bruguiere 
C. subquadrata, Cpr., Figure 25. 
Genus, Calyptogena, Dall 
C. pacijica; Wall, U. S..N. Moxa, pays: 
Genus, venericaraia, Jam. 
V. alaskana, Dall, U.S. N. M. XXVI, p. 951. 
V. barbarensis, Stearns, U. S. N. M. XIII, 
p. 214. Arnold, p. 128. 
V. borealis, Conr., U.S. N. M: XT op: 25: 
Nautilus X, p. 20. 


19: 
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V.crassidens, B.& S:, U. SN. M. XXXVI, 
p- 949. 
V. gouldu, Dall, U.S. N. M. XXVI, p. 951. 
Venncsas Wall, Ue S: No MX xVI, p. 95k 
V. ventricosa, Gld., Arnold, p. 128. 
Genus, miimeria, Dall 
M. minima, Dall, U. S. N. M. VIII, p. 534. 
Family, ASTARTIDAE. 
Genus, astarte, J. Sowerby 
A. compacta, Cpr., U.S. N. M. XXVL, p. 944. 
V. polaris, Dall, U.S. N. M. XXVI, p. 943. 
A, rollandi, Bern., U.S. N. M. XX VI, p. 943. 
A. esquimalti, Baird, Nautilus VII, p. 101. 
A. arctica, Gray, U.S. N. M. XXVI, p. 944. 
A. borealis, Schum., U. 8S. N. M. XXVI, 
p. 944. 
A. alaskensis, Dall, U.S. N. M. X XVI, p. 944. 
A. fabula, Reeve, U.S. N. M. XXVI, p. 945. 
A. bennettii, Dall, U.S. N. M. XX VI, p. 940. 
A. vernicosa, Dall, U.S. N. M. XX VI, p. 945. 
A. undata, Gould, B. C. Bull. 1, p. 50. 
Genus, wmiodon, Carpenter 
M. prolongatus, Cpr., U. 8. N. M. XIII, p. 
PAW 
Family, CRASSATELLIDAE 
Genus, Crassatella, Lamarck 
C. marginata, Cpr., described in this book. 
Sub-order, pepronacea 
Family, CHLAMYDOCHONCHIDAE 
Genus, Chlamydoconcha, Dall 
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C. orcutii, Dall, U. S. N. M. XXI; p. 879. 
West Am. Sci., June, 1900, p. 48. 
Family, SPORTELLIDAE 
Genus, sportena, Desh. 
S. californica, Dall, XXI, pp. 879 and 885. 
Family, LEPTONIDAE 
Genus, epton, ‘Turton 
L. meroeum, Cpr., XXI, p. 879. 
Genus, gricyna, Lamarck 
E. compressa, Dall, U.S. N. M. XXI, p. 888. 
E. rugifera, Cpr., U. 8. N. M. X XI, pp. 880 
and 887. 
Genus, Bornia, Phil. 
B. retifera, Dall, U. S. N. M. XXI, p. 889. 
Arnold, p. 186. 
Genus, xenia, Turton 
K. laperousit, Desh., U.S. N. M. XXIJ, p. 880. 
K. suborbicularis, Montagu, U. 8S. N. M. 
XXI, p. 880. 
Genus, Serridens, Dall 
S. oblonga, Cpr., Nautilus XV, p. 144. U. 
S. N. M. XXII, p. 880. 
Genus, mysena, Angas 
M. aleutica, Dall, U. S. N. M. XXI, p. 892. 
M. pedroana, Dall, U.S. N. M. XXI, p. 893. 
M. planata, Dall, U. 8. N. M. XXI, p. 892. 
M. tumida, Cpr., U. S. N. M. XXI, p. 881. 
Genus, Lasaea, Leach. 
L. rubra, Montagu, U.S. N. M. XXI, pp. 881 
and 895. 


151. 
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Family, KELLIELLIDAE 
Genus, urtonia, Alder 
L. minuta, Fabr., U. S. N. M. XXII, p. 881. 
T. occidentalis, Dall, U.S. N. M. XXI, p. 881. 
Sub-order, nucrnacea 
Family, THYASIRIDAE 
Genus, Thyasira, Leach 
ieorsecta, Conn. WS. Na Me xen poo: 
me gouldy, Ebi. UW. S.No Mi. XO 92790: 
T. barbarensis, Dall, U. S. N. M. XXIII, 
pet90: 
T. excavata, Dall, U.S. N. M. XXIII, p. 790. 
T. trisinuata, Orb., U.S. N. M. XXIII, p. 790. 
Genus, axinopsis, Sars. 
An serivcatus, Cpr, UasaN: Mo XxX, pe 791. 
A. viridis, Dall, U.S. N. M. XXIII, pp. 819 
and 791. 
Family, DIPLODONTIDAE 
Genus, piplodonta, ‘Turton 
D. aleutica, Dall, U.S. N. M. XXIII, pp. 795 
and 820. 
Deorbella, Glad. U.S. N. M. XXTIT, p. 795: 
D. subquadrata, Cpr., U. S. N. M. XXIII, 
p. 820. 
Family, LUCINIDAE 
Genus, phacoiaes, Blainville 
P. annulatus, Reeve, U. S. N. M. XXIII, 
p. 813. 
P. equizonatus, Stearns, U. S. N. M. XXIII. 
Drcols. 
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P. approximatus, Dall, U. 8. N. M. XXIII, 
On oilise 
P. califormicus, Conrad, U.S. N. M. XXITI, 
jOr tollep 
Po nuttalla, Conrad, (Ul s. Ne xexaiide 
[Oy ou 
P. (Here) richthofem, Gabb., U. S. N. M. 
XXIII, pp. 810 and 827. 
P. tenuisculptus, Carpenter, U. 8. N. M. 
XXIII, pp. 813 and 828. 
Sub-order, CHAMACEA 
Family, CHAMIDAE 
Genus, chama, Brug. 
C. exogyra, Conr., deseribed in this book. 
C. pellucida, Sby., Figure 46. 
C. spinosa, Sby., described in this book. 
Sub-order, carpracea 
Family, CARDITDAE 
Genus, cardium, Linn. 
C. biangulatum, Sowerby, U.S. N. M. XXIII, 
p: 390: 
C. californiense, Desh., Nautilus VII, p. 101. 
C. corbis, Mart., Nautilus XV, p. 10. 
C. elatum, Sby., U. S. N. M. XXIII, p. 391. 
C. quadragenarium, Conrad, U. S. N. M. 
XX p. 3389: 
C. substriatum, Conrad, U. S. N. M. XXIII, 
Deol 
C. ciliatum, O. Fabr., U. S. N. M. XXIII. 
p. 340. 
Genus, serripes, Beck 
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S. laperousit, Desh., U. S. N. M. XXITI, p. 
ag. 
S. gronlandicus, Gmelin, U. 8. N. M. XXII, 
p- 391. 
Genus,  Protocardia, Beyrich 
P. centifilosa, Cpr., U. 8S. N. M. XXIII, p. 
391. Arnold, p. 142. 
var. richardsonii, Whiteaves, U. S. N. M. 
NOG ATES aes 
Family, ISOCARDIIDAE 
Genus, catiocaraia, A. Adams 
Wiepta, Dall, U.S. N. Mey TRI, p: 17. 
C. stearnsit, Dall, U. S. N. M. XVIII, p. 17. 
Sub-order, CYRENACEA 
Family, cYRENIDAE 
Genus, pPisiaium, Pfeiffer 
P. abditum, Hald., U. 8. N. M. XIX, p. 370. 
P. ashmuni, Sterki, Nautilus XVII, p. 42. 
P. compressum, Prime, Nautilus XVII, p. 84. 
P. ultramontanum, Prime, Nautilus XIII, 
p. 67. 
P. rowelli, Sterki, Nautilus XVII, p. 80. 
P. idahoense, Roper, Nautilus IV, p. 89. 
P. variabile, Prime, Nautilus IX, p. 102. 
P. randolphii, Roper, Nautilus IX, p. 102. 
Genus, sphaerium, Scopoli 
S. dentatum, Haldeman, described in this 
book 
9. occidentale, Prime, described in this book. 
9. solidulum, Prime, U.S. N. M. XIX, p. 370. 
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S. striatinum, Lamarck, Conn. to Alabama 
and California. 
S. nobile, Gould, Nautilus IX, p. 102. 
S. raymond, J. G. Cooper, Nautilus V, p. 
IDO eV ie pe 9a: 
S. primeanum, Cless., Nautilus IX, p. 102. 
S. lenticulum, Gould, Nautilus V, p. 120. 
S. partumewm, Say, Nautilus V, p. 120; 
XV, ip.. 103: 
S. truncatum, Linsl., Nautilus V, p. 120. 
S. sulcatum, Lamarck, Figure 50. 
S. patellum, Gould, deseribed in this book. 
Genus, Calyculina, Clessin 
C. lacustris, Mull., Nautilus XVI, p. 93. 
Sub-order, veweracea 
Family, VENERIDAE 
Genus, oosinia, Scopoli 
D. ponderosa, Gray, U. S: N. M. X XVI, p. 
384. 
Genus, Transennella, Dall 
T. tantilla, Gould, U.S. N. M. X XVI, p. 384. 
Genus, tiveia, Link. 
T. stultorum, Mawe, U.S. N. M. XXVI, p. 
Booe XOX ep. oil. 
Genus, amiantis, Carpenter 
A, ¢callosa; Conrad, WU. S: IN. Mir xXexayaieo: 
387. 
Genus, pitaria, Romer 
P. newcombiana, Gabb, U. S. N. M. XXVI, 
De oars 
Genus, Cytherea, Bolten 
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C. fords, Yates, U. S. N. M. X XVI, pp. 390 
and 403. 
Genus, Saxidomus, Conrad 
S. giganteus, Desh, U. S. N. M. XXVI, p. 
391. 
S. nuttallu, Conrad, Nautilus XIV, p. 1. 
S. brevisiphonatus, Cpr., U.S. N. M. XXVI, 
p. 408. 
Genus, chione, Megerle 
Caijuchiraga, sby., U. Sa N. Me XxX Vien: 
392. 
C. succincta, Val., U.S. N. M. X XVI, p: 392. 
C. undatella, Sby., U. S. N. M. XXVI, p. 
392. 
Genus, venus, Linné 
V. kennicotin, Dall, U. S. N. M. XXVI, p. 
396. 
Genus, marcia, H. & A. Adams 
M. kennerleyi, Reeve, U. 8. N. M. XXVI, 
pp. 396 and 406. 
M. subdiaphana, Cpr., U. S. N. M. XXVI, 
Deoot 
Genus, papnia, Bolten 
P, staminea, Conr., U. S. N. M. XXVI, p. 
a7: 
var. petitr, Deshayes. 
var. lacimata, Cpr. 
var. ruderata, Deshayes. 
var. orbella, Cpr. 
P. tenerrima, Cpr., U.S. N. M. XXVI, p. 399. 
Genus, tniocyma, Dall 


240. 


WEST AMERICAN ‘SHELIES 


L.. becku, Dall, U.S. N. M. XXL pps 398 
and 407. 
L. scammont, Dall, U.S. N. M. XXVI, p. 400. 
L. viridis, Dall, U. S. N. M. X XVI, pp. 399 
and 407. 
Genus, venerupis, Lamarck 
V. lamellhfera, Conr., U. S. N. M.. XXVI, 
p. 400. 
Genus, Psephidia, Dall 
P. lord, Baird, U. S. N. M. XXVI, p. 401. 
P. ovals, Dall, U.S. N. M. X XVI, p. 401. 
Genus, Gemma, Deshayes 
G. gemma, Totten, U. S. N. M. X XVI, p. 
401. : 
Sub-order, renurmacea 
Family, PETRICOLIDAE 
Genus, petricola, Lamarck 
P. carditoides, Conrad, U. S. N. M. VIII, p. 
547. 
P. cognata, C. B. Adams, Nautilus XIII, p. 
121. Arnold, p. 156. 
P. denticulata, Sowerby, Nautilus XIII, p. 
IAL 
Family, DONACIDAR 
Genus, ponaz, Linne 
D. californica, Conrad, Nautilus XIV, p. 105. 
D. levigata, Deshayes, Nautilus XIV, p. 105. 
Family, PSAMMOBIIDAE 
Genus, psammopia, Lamarck 
P. californica, Conrad, Nautilus XIII, p. 82; 
TX, p. 42. 
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P. edentula, Gabb, Nautilus XIII, p. 29. Ar- 
nold, p. 168. 
Genus, Heterodonax, Moreh 
H. bimaculata, D’Orb, Nautilus XI, p. 33. 
Genus, Tagelus, Gray 
T. californianus, Conrad, Arnold, p. 169. 
var. subteres, Conr., U. S. N. M. XV, p. 
184. 
Genus, sanguinolaria, Lamarck 
S. nuttalla, Conr., Arnold, p. 168. U.S. N. 
M. VIII, p. 547. 
Family, TELLINIDAE 
Genus, ‘venina, Linne 
T. bodegensis, Hinds, U.S. N. M. XXIII, p. 
304. 
T. button, Dall, U.S. N. M. XXIII, p. 320. 
T. carpenteri, Dall, U. S. N. M. XXIII, p. 
303. 
ima Dalle Ws. NIM. XT, p. 183. 
T. meropsis, Dall, Figure 71. 
T. modesta, Cpr., U.S. N. M. XXIII, p. 304. 
T. salmonea, Cpr., U.S. N. M. XXIII, p. 302. 
T. santa-ros@, Dall, U. S. N. M., pp. 300 
and 321. 
T. lutea, Gray, U. S. N. M. XXIII, pp. 304 
and 322. 
Genus, macoma, Leach 
M. alaskana, Dall, U.S. N. M. XXIII, p. 328. 
M. balthica, var. inconspicua, Brod, & Sby.. 
Wes. ME xOGEDE,, p--299: 
M. calcarea, Gmelin, Arnold, p. 161. 


275. 


WEST AMERICAN SHELLS 


M. carlottensis, Whiteaves, U. S. N, M. 
SOMEUE j04 SUlsy 
M. edentula, Brod. & Sby., U. S. N. M. 
NON 5.3 One 
M. expansa, Cpr., U.S. N. M. XXIII, p. 308. 
M. incongrua, von Martens, U. 8S. N. M. 
SOXGE ps SG: 
M. inflatula, Dall, B. C. Bull. 2, p. 11. 
M. inquinata, Desh., U. S. N. M. XXIII, 
ps oT 
M. rdentata, Cpr., U.S. N. M. XXIII, p. 309. 
var. tenuirostris, Dall, U.S. N. M. XXIII, 
p. 309. 
M. krauset, Dall, U. S. N. M. X XITI, p. 322 
M. leptonoidea, Dall, U.S. N. M. XXIII, p 
Sy 
M. nasuta, Conrad, U. 8S. N. M. XXIII, p. 
BO 
M. liotricha, Dall, U.S. N. M. XXIII, p. 308. 
M. secta, Conrad, U.S. N. M. XXIII; p. 309. 
Mositkana, Dall, USS. .N. M. XeXdly ps 323% 
M. yoldeformis, Cpr., U. S. N. M. XXIII, 
p- 009: 
M. middendorffu, Dall, U. S. N. M. XXIII, 
p. 306. 
Genus, metis, H. & A. Adams 
M. alta, Conrad, U. 8. N. M. XXIII, p. 306. 
Family, SEMELIDAE 
Genus, semele, Schumacher 
S. californica, Adams, U. S. N. M. XV, p. 
186, 
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S. decisa, Conrad, U. S. N. M. VIII, p. 546. 
S. pulchra, Sowerby, U.S. N. M. XIX, p. 378. 
var. montereyt, Dall, Arnold, p. 166. 
S. rupium, Sby., U. S. N. M. XIX, p. 378. 
S. rubropicta, Dall, U.S. N. M. XIX, p. 378. 
Genus, cumingia, Sowerby 
C. californica, Conrad, Figure 78. 
Genus, Cooperella, Cpr. 
C. scintilleformis, Cpr., described in this 
book. 
C. subdiaphana, Cpr., Arnold, p. 153. 
Sub-order, myacea 
Family, coRBULIDAE 
Genus, corvula, Lamarck 
C. luteola, Cpr., U. 8. N. M. VIII, p. 546. 
Arnold, p. 181. 
C’. chittyana, C. B. Adams, Nautilus XIII, 
p. 28. 
Genus, sphaenia, ‘lurton 
S. ovowdea, Cpr.,,.B.-C. Bull. 1, p. 43. 
Genus, wNeaera, Gray 
N. pectinata, Cpr., Arnold, p. 181. 
N. californica, Dall, Nautilus XVIII, p. 20. 
Family, Mympa4 
Genus, mya, Linne 
M. arenaria, Linn., Nautilus XI, p. 66. 
M. truncata, Linn., described in this book. 
Genus, cryptomya, Conr. 
C. californica, Conr., Arnold, p. 180. 
Genus, Platyodon, Conrad 
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P. cancellatus, Conr., Arnold, p. 179. 
Family, SAXICAVIDAEB 
Genus, saxicava, Bellevue 
S. arctica, Linn., deseribed in this book. 
var. pholadis, Linn., described in this book. 
var. rugosa, Linn., U.S. N. M. VIII, p. 546. 
S. norvegica, Spengler, B. C. Bull. 1, p. 42. 
Genus, Panopaea, Ménard 
P. generosa, Gould, Arnold, p. 182. 
Genus, Panomya, Gray 
P. ampla, Dall, U.S. N. M. XXIV, p. 960. 
Arnold, p. 183. 
Sub-order, sonenacEa 
Family, SOLENIDAE 
Genus,  siliqua, Muhlteldt 
S. lucida, Conrad, U.S. N. M. X XI, p. 103: 
S. media, Gray, U.S. N. M. XXII, p. 109. 
S. patula, Dixon, U. S. N. M. X:XTT) p: 109: 
var. alta, Broderip & Sowerby. 
var. nuttalli, Conrad. 
Genus, solen, [Linne 
S. rosaceus, Cpr., U.S: N. M. XX peas: 
S. sicarws, Gould, U.S. N. M: X XT: 108: 
Genus, snsis, Schumacher 
E. califormcus, Dall, U. S. N. M. XXII, p. 
108. 
Sub-order, mactracea 
Family, MACTRIDAE 
Genus, Mactra, [inneé 
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M. californica, Conr., Nautilus VIIi, p. 40. 
Arnold, p. 174. 
M. nasuta, Gould, Nautilus VIII, p. 39. 
M. falcata, Gould, Nautilus X, p. 19. 
M. dolabriformis, Conrad, Nautilus VII, 
p. 138. 
Genus, spisuia, Gray 
S. catilliformis, Conr., Nautilus VII, p. 137; 
VIII, p. 40. 
S. falcata, Gould, Nautilus X, p.19. Arnold, 
De k7G: 
S. hemphillii, Dall, Nautilus VII, p. 1387; 
VIII, p. 40. 
S. planulata, Conr., Nautilus VIII, p. 40. 
S. polymyma, var. alaskana, Dall, Nautilus 
VIII, p. 40. 
Genus, xabiosa, Sehmidt 
L. undulata, Gould, Nautilus VIII, p. 41. 
Genus, resus, (ray 
T. nuttallu, Conrad, Nautilus VIII, p. 42. 
Order, anomaLODESMACEA 
Sub-order, anatrnacEea 
Family, ANATINIDAE 
Genus, nracia, Leach 
T. curta, Conr., deseribed in this book. 
T. undulata, Conrad, described in this book. 
T. beringi, Dall, B. C. Bull. 1, p. 44. 
Genus, Periploma, Schumacher 
P. discus, U. S. N. M. XIII, p. 222. 
P. planiscula, Sby., U. S. N. M. XIII, p. 224. 
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P. sulcata, Dall, Nautilus XVII, p. 122. 
Family, LYONSIDAE 
Genus, tayonsia, ‘Turton 
L. cahfornica, U.S. N. M. VIII, p. 546. 
Genus, tionsiena, M. Sars 
L. alaskana, Dall, U.S. N. M. XVII, p. 703. 
Genus, mMytilimeria, Conrad 
M. nuttallu, Conrad, Arnold, p. 126. 
Genus, xEntodesma, Philippi 
E. inflata, Conrad, described in this book. 
I’. saxicola, Baird, described in this book. 
Family, VERTICORDIIDAE 
Genus, verticordia, S. Wood 
V. novemcostata, Adams & Reeve, Arnold, 
p. 126. 
V. ornata, Dall & Bartsch, San Pedro, teste 
Oldroyd. 
Family, PANDORIDAE 
Genus, clidiophora, Carpenter 
C. punctata, Cpr., U. S. N. M. XV, p. 183: 
Genus, xennerlia, Carpenter 
K. filosa, Cpr., Arnold, p. 124. 
K. grandis, Dall, B. C. Bull. 1, p. 44. 
K. bicarinata, Cpr., Arnold, p. 123. 
Sub-order, apEsmacea 
Family, PHOLADIDAE 
Genus, pnholas, Linne 
P. pacifica, Stearns, Pro. Cal. Acad. Sci., 
Apr, sia: 


Genus, pholadidea, ‘Turton 
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P. darwinu, Sowerby, described in this book. 
P. parva, Tryon, Nautilus V, p. 55; U. S. 
Ne Men exeVenp: 182. 
P. ovoidea, Gould, described in this book. 
Genus, Penitella, Conrad 
P. penita, Conrad, Arnold, p. 184. 
Genus, zirphaea, Leach 
Z. crispata, Linne, U.S. N. M. XV, p. 182. 
Genus, Parapholas, Conrad 
P. californica, Conrad, Figure 92. 
Genus, martesia, Leach 
M. intercalata, Cpr., U. S. N. M. VIII, p. 
545. 
Family, TERIDIDAE 
Genus, xylotrya, Leach 
X. setacea, Tryon, Nautilus V, p. 55. 
X. stutchburryi, Jeffrey, described in this 
book. 
X. fimbriata, Jeffrey, B. C. Bull. 1, p. 41. 
X. bipinnata, Jeffrey, B. C. Bull. 1, p. 42. 


Class, SCAPHOPODA 
Order, SOLENOCONCHIA 
Family, DENTALITDAE 
Genus, opentalium, Linne 
D. pretiosum, Nuttall, Nautilus X, p. 18. 
D. neohexagonum, Pilsbry, Nautilus XVII, 
p. 108. 
D. semistriatum var. semipolitum, Br. & 
Sby., Nautilus XIII, p. 28. 
D. rectius, Cpr., B. C. Bull. 1, p. 54. 
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D. vallicolens, Raymond, Nautilus XVII, p. 
123. 
D. watsom, S. & P., Tryon, Man. Conch. 
D. dalli, 8. & P., Tryon, Man. Conch. 
Genus, Cadulus, Philippi 
C.. nitentior, Cpr., Nautilus XVII, p. 108. 
C. fusiformis, Pilsbry & Sharp, Nautilus 
Xp. 72 > 28: 
C. aberrans, Whiteaves, Nautilus IV, p. 36; 
EX Oe teas 
C. quadrifissatus, Cpr., Nautilus XIII, p. 29. 
C. hepburm, Dall, B. C. Bull. 2, p. 12. 
C. tolmiet, Dall, B. C. Bull. 2, p. 13. 
C. californcus, Pilsbry & Sharp, Man. 
Conch. 
Class, GASTEROPODA 
Sub-class, ANISOPLEURA 
Order, preRopopa 
Family, CAVOLINIIDAER 
Genus, cavolina, Abildgaard 
C.. tridentata, Forsk, U.S. N. M. XV, p. 194. 
C. pacifica, Dall, Nautilus X VIII, p. 19. 
Genus, cleodora, Péron & Lesueur 
C. pyramidata, Péron, dredged off Catalina 
Island, teste Oldroyd. 
Genus, corona, Dall 
C. spectabilis, Wall, U.S. N: M. XV, pe i192. 
Family, PNEUMODERMATIDAE 
Genus, pneumodermon, Cuvier 
P. pacificum, Dall, U.S. N. M. XV, p. 194. 


Order, opisTHOBRANCHIATA 
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Sub-order, recrrsrancurata 
Family, ACTAEONIDAE 
Genus, Actaeon, Montfort 
A. punctocaelatus, Cpr., Nautilus VII, p. 
102; Arnold, p. 189. 
A. breviculus, Dall, U. S. N. M. XXIV, p. 
ae 
A. panei, Dall, Nautilus XVIII, p. 19. 
A. trasku, Stearns, Arnold, p. 188. 
Family, TORNATINIDAE 
Genus, fornatina, A. Adams 
fi. carmata, Cpr:, U.S. N. M. XV, p. 195. 
T. cerealis, Gould, Arnold, p. 189. 
T. culcitella, Gould, Nautilus XIII, p. 29. 
T. harpa, Dall, Nautilus X, p. 19. 
T. mculta, Gould, Nautilus XIII, p. 29. 
T. exvmea, Baird, Arnold, p. 190. 
Genus, voivula, A. Adams 
Vacylindrica, Cpr, U.S. N. M. XV, p. 191; 
Arnold, p. 191. 
Family, SCAPHANDRIDAE 
Genus, piaphana, Brown 
D. debilis, Gould, B. C. Bull. 1, p. 54. 
Genus, cylichna, Lovén 
C’. alba, Brown, Arnold, p. 192. 
C. attonsa, Cpr., B. C. Bull. 1, p. 54; Nauti- 
lus XIII, p. 28. 
C’. planata, Cpr., Man. Conch. XV, p. 302. 
C. propinqua, Smith, Man. Conch. XV, p. 
303. 
Genus, Utriculus, Brown 


* 
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082. U.incultus, Gould, Nautilus VII, p. 102. 
Genus, sua, Linne 
383. B. gouldiana, Pilsbry, U. S. N. M. XIX, p. 
Olde 
384. B. punctulata, A. Adams, Arnold, p. 193. 
385. B. quoyi, Gray, Arnold, p. 193. 
Genus, Haminea, Leach 


386. H. vesicula, Figure 98. 
387. H. virescens, Sowerby, Nautilus VIII, p. 


100. 
388. H.hydatis, Linne, B. C. Bull. 1, p. 54. 
Family, UMBRACULIDAE 
Genus, tylodina, Rafinesque 
389. T. fungina, Gabb, U. 8. N. M. XV, p. 195. 
Family, APLYSIIDAE 
Genus, aplysia, Linne 
390. A. californica, J. G. Cooper, Pro. Cal. Acad. 
Sci., Aug. 17, 1863. 
Genus, Navarchus, 
391. N.inermis, J. G. Cooper, Pro. Cal. Acad. Sci. 
Family, PLEUROBRANCHIDAE 
Genus, Pleurobranchus, Cuvier 
392. P. californicus, Dall, Nautilus XIV, p. 92. — 
Order, punmMonata 
Sub-order, styLomMMaTROPHORA 
Family, SELENITIDAE 
Genus, selenites, Fischer 
393. S. caelata, Mazyck, U.S. N. M. IX, p. 460. 
394. S. duranti, Newe., Nautilus XIV, p. 124. 
395. var. catalinensis, Hmpl., Nautilus XIV, p. 
124. 
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S. vancouverensis, Lea, Nautilus V, p. 91. 
var. keepi, Hemphill, Nautilus LV, p. 42. 
var. hybrida, Hemphill, Nautilus LV, p. 45. - 

S. hemphili, W. G. Binney, Nautilus XIV, 
ete: 

S. sportella, Gould, Nautilus V, p. 91. 
var. hybrida, Ancey, Nautilus IX, p. 101. 

S. voyana, Newcombe, Figure 100. 
var. simplicilabris, Ancey, Pro. Acad. Sci., 

hile S39. pao: 
Family, LIMACIDAE 
Genus, timaz, Linne 

L. campestris, Binney, U. 8. N. M. XIX, p. 
366. 
var. occidentalis, Cooper, Nautilus V, p. 

56. 
var. zonatipes, Ckll., Nautilus V, p. 56. 

L. (Amalia )hewstoni, Cooper, Nautilus ITI, 
p. 10a; 

L. montanus, Ingersoll, Nautilus XV, p. 129. 

L. agrestis, Linne, Nautilus V, pp. 91. 92 
and 101. 

L. maximus, Linne, Nautilus XVI, p. 133; 
OVel oe 23: 

L. hyperboreus, Westerlund, Nautilus V, p. 
oie 

L. hemphilli, W. G. Binney, Nautilus IV, p. 
24. 

L. flavus, Linne, Nautilus XVI, p. 133. 

Genus »  Agriolmazx, 

A. ashmuni, Pils. & Van, Nautilus XITT, p. 

ive 
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Genus, vitrina, Draparnaud 
V. pfeifferi, Newcomb, Nautilus V, p. 91; 
Xow. G4: 


V. exilis, Morel, Nautilus XII, p. 109. 
Genus, Zonites, Montfort 


Z. cellarius, Muller, Nautilus V, p. 56. 

Z. whitneyi, Newe., Pro. Phila. Acad., 1889, 
Oe USE 

Z. limatulus, Ward, 

Z. minusculus, Binney, Nautilus XTV, p. 85. 

Z. milium, Morse, 

Z. chersinellus, Dall, p. 198. 

Z. selenitoides, Pilsbry, Nautilus ITI, p. 95. 

Z. fulvus, Draparnaud, 

Z draparnaldi, Beck, Science N.8., Vol. XI, 


No. 278. 

. lucidus, Drap., Nautilus IX, p. 101. 

. johnson, Dall, Nautilus LX, p. 101. 

. shepardi, Hemphill, Nautilus V, p. 182. 

. diegoensis, Hemphill, Nautilus V, p. 132. 
Genus, Zonitoiaes, [Lehm. 

. arboreus, Say, Nautilus XIII, p. 36. 

. pugetensis, Dall, U. S. N. M. XXIV, p. 

500; Nautilus VIII, p. 130. 

Z. randolphi, Pilsbry, Nautilus XII, pp. 87 
and 110. 

Z. neomexicanus, Ckll. & Pils., Nautilus 
XIII, p. 114. 

Genus, pristiloma, Ancey 

P. lansingi, Bland, Nautilus V, p. 92; IX, 

pa cle 
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. stearnst, Bland, Nautilus IX, p. 102. 

. pisbryi, Vannetta, Nautilus XIII, p. 36 
. taylori, Pilsbry, 

. arctica, Lehnert, 


© 
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Family, HELICIDAE 
Genus, ariolimax, Morch 
A. columbianus, Gould, Nautilus XI, p. 76. 
A. californicus, Cooper, Nautilus XI, p. 76. 
A. mger, J. G .Cooper, Pro. Phila. Acad. 
Sci., 1889, p. 199. 
A. hemphili, W. G. Binney, 
A. andersom, W. G. Binney, 
A. hecom, Wetherby, 
A. columbianus var. stramineus, Hemph., 
Nautilus IV, p. 120. 
A. steindachnert, Babor, Nautilus XIV, p. 
(ae 
Genus, Aphallarion, esa V 
A. buttoni, P. & V., Pro. Phila. Acad. Sci., 
1896, pp. 339-350. 
Genus, arion, Herussac 
A. foliolatus, Gould, Nautilus III, p. 126; 
ILD ope Oey 
A. var. hemphilli, W. G. Binney, Nautilus 
ep 126: 
Genus, anadenns, Heynemann 
A. cockerelli, Hemphill, Nautilus IV, p. 2. 
Genus, wempninia, Bland & Binney 
H. glandulosa, Bl. & Bin., Pro. Phila, Acad. 
Sei leods yp. 199. 


459. 


460. 
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462. 
465. 
464. 
465. 
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H. camelus, Pils. & Van., Nautilus XI, p. 44. 
Genus, Binneya, J. G. Cooper 
B. notabilis, J. G. C., Pro. Phila. Acad. Sei., 
iisioe) jo JM) 
Genus, vatuia, Held 
P. solitaria, Say, Pro. Phila. Acad. Sei, 
1889, p. 199. 
P. pauper, Gould, Nautilus XII, p. 24. 
P. hornu, Gabb, Pro. Phila. Acad. Sci., 1889, 
p. 200. 
ee Gee Bland, Pro. Phila. Acad. as 
1889, p. 200. 
P. lineata, Say, Pro. Phila. Acad. Sci., 1889, 
p- 200. 
P. (Acanthinula) harpa, Say, U. S. N. M. 
EXE pe 219: 
Genus, punctum, Morse 
P. conspectum, Nautilus XI, p. 1383; XVI, p. 
133% 
var. pasadenae, Pilsbry, Nautilus X, p. 21. 
P. pygmaeum, Drap., Nautilus XVI, p. 58. 
P. clappi, Pilsbry, Nautilus XI, p. 133. 
P. californicum, Pilsbry, Nautilus XJ, p. 134. 
P. minutissimum, Lea, Nautilus V, p. 92. 
Genus, welix, Linne 
H. aspersa, Mull, Nautilus XV, p. 119. 
Genus, Epiphragmophora, Doring 
E. fidelis, Gray, Nautilus XIII, p. 25. 
E. infumata, Gould, Nautilus XIII, p. 26. 
E. arrosa, Gould, Pro. Phila. Acad. Sci., 
1889, p. 201. 


486. 
487. 
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var. expansilabris, Pilsbry, Nautilus XII, 
p: 22. 
E. calformensis, Lea, Pro. Phila. Acad. 
Sci., 1889, p. 201. 
var. contracosta, Pilsbry, Nautilus IX, p. 
72; XI, p. 54. 
var. nickliniana, Lea, Pro. Phila. Acad. 
Sci., 1889, p. 201. 
var. anachoreta, W. G. Binney, Pro. Phila. 
Acad. Sci., 1889, p. 201. 
var. ramentosa, Gld., Pro. Phila. Acad. 
sce, 1889, p. 201. 
var. bridgesi, Newcomb, Pro. Phila. Acad. 
sei., 1889, p. 201.- 
var. diabloensis, J. G. Cooper, Pro. Phila. 
Acad. Sci., 1889, p. 201. 
E. exarata, Pfr., Pro. Phila. Acad. Sci., 1889, 
p. 20%. 
var. rubicunda, Rowell, Nautilus XVI, p. 
ae 
E. tudiculata, Binney, Pro. Plila. Acad. 
Ser, 1889; p, 201. 
var. binneyi, Hemphill, Nautilus IV, p. 24. 
var. subdola, Hemphill, Nautilus LV, p. 41. 
var. umbilicata, Pilsbry, Nautilus XII, p. 
99 
E. dupetithouarsi, Deshayes, Pro. Phila. 
Acad. Sci., 1889, p. 201. 
E. sequoicola, Cooper, Pro. Phila. Acad. 
Sei., 1889, p. 201. 
E. traski, Neweomhb, Nautilus XIV, p. 13. 
E. mormonum, Pfeiffer, Nautilus XIII, p. 
1 sy 
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var. cala, Pilsbry, Nautilus XIII, p. 128. 
var. button, Pilsbry, Nautilus XIII, p. 128. 
var. hillebrandi, Newcomb, Nautilus XIU, 
pe 128° 
var. circumcarinata, Stearns, Pro. Phila. 
Acad. Sei., 1889, p. 201: 
EL. carpentert, Newcomb, Nautilus IV, p. 51. 
var. imdioensis, Yates, Nautilus IV, p. 63. 
E. rowellt, Newcomb, Pro. Phila. Acad. Sci., 
1889, p. 202. 
EL. ruficincta, Newcomb, Nautilus XIV, p 
124. 
var. feralis, Hemphill, Nautilus XIV, p. 
124, 
var. gabbi, Newcomb, Nautilus XIV, p. 
124, 
var. facta, Newcomb, Nautilus XIV, p. 124. 
var. catalinae, Dall, Nautilus XIV, p. 124. 
var. sodalis, Hemphill, Nautilus XIV, p. 
124, 
E. kellettu, Forbes, Nautilus XIV, p. 124. 
var. castanea, Hemphill, Nautilus XIV, p. 
124. 
var. nitida, Hemphill, Nautilus XIV, p. 
124. 
var. multilineata, Hemphill, Nautilus XIV, 
p. 124. 
var. frater, Hemphill, Nautilus XIV, p. 
124. 
var. californica, Hemphill, Nautilus XIV, 
p. 124. 
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var. forbes, Hemphill, Nautilus XIV, p. 
124. 
var. bicolor, Hemphill, Nautilus XIV, p. 
124. 
var. redimita, W. G. Binney, Nautilus 
XIV, p. 124. 
var. hybrida, Hemphill, Nautilus XIV, 
p. 124. 
var. castanea, Hemphill, Nautilus XIV, 
p. 124. 
var. clementinae, Dall, Nautilus XIV, 
p. 124. 
E. ayresiana, Newcomb, Nautilus XIV, p. 
124. 
E. stearnsiana, Gabb, Pro. Phila. Acad. Scet., 
1889, p. 202. 
E. intercisa, W. G. Binney, Nautilus XIV, 
p- 124. 
var. minor, Hemphill. 
var. elegans, Hemphill. 
var. nepos, Hemphill. 
var. albida, Hemphill. 
E. tryoni, Newcomb, Nautilus XIV, p. 124. 
var. varia, Hemphill. 
var. nebulosa, Hemphill. 
var. fasciata, Hemphill. 
var. californica, Hemphill. 
var. albida, Hemphill. 
var. maculata, Hemphill. 
var. major, Hemphill. 
var. minor, Hemphill. 
E. bowersi, Bryant, Nautilus XIII, p. 122. 
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E. coloradoensis, Stearns, U. S. N. M. XIX, 
p. 340. 
E. harpert, Bryant, Nautilus XIII, p. 148. 
E. arwonensis, Dall, U.S. N. M. XIX, p. 337. 
E. magdalenensis, Stearns, U.S. N. M. XIX, 
Daoau. 
E. arnherm, Dall, U.S. N. M. XIX, p. 375. 
Genus, Giyptostoma, Binney & Bland 
G. newberryanum, W. G. Binney, U. S. N. 
M. XIX, p. 376. 
var. depressum, Bryant, Nautilus XVI, p. 
70. 
Genus, Polygyra, Say 
P. armigera, Ancey, Nautilus V, p. 56. 
P. columbiana, Lea, Nautilus XII, p. 109. 
var. labiosa, Gould, Man. Conch. III, p. 
154. 
P. devia, Gould, Nautilus IX, p. 102. 
var. hemphilli, W. G. Binney, Nautilus 
XV. 129! 
var. clappi, Hemphill, Nautilus XT, p. 74. 
P. mearnsit, Dall, U.S. N. M. XIX, p. 3438. 
P. roperi, Pilsbry, Nautilus ITI, p. 14; XI, 
p. 59. 
P. loricata, Gould, Nautilus XIII, p. 64. 
P. tridontoides, Bland, Nautilus XIII, p. 84. 
P. mullani, Bland & Cooper, Man. Conch. 
IIT, p. 145. 
var. olneyae, Pilsbry, Nautilus V, p. 47. 
P. townsendiana, Lea, Nautilus XII, p. 24. 
var. ptychophora, A. D. Brown, Nautilus 
MVE ps 128: 


dol. 
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P. chiricahuana, Dall, U. S. N. M. XIX, p. 
341. 
Genus, Polygyrella, Bland 
P. harfordiana, Cooper, Nautilus V, p. 40. 
P. polygyrella, Bland, Nautilus V, p. 42. 
P. yatesi, Cooper, Man. Conch. III, p. 115. 
Genus, stenotrema, Rafinesque 
S. germanum, Gld., Nautilus V, p. 92; IX, 
p- 102. 
S. hirsutum, Say, Nautilus III, p. 81. 
Genus, tnysanophora, Strebel & Pfeiffer 
S. hornu, Gabb, Nautilus XIII, p. 98. 
S. ingersollii, Bland, Nautilus XIV, p. 85. 
Genus, vaionia, Risso 
V.cyclophorella, Ancey, Nautilus XIV, p. 85. 
V. gracilicosta, Reinhart, U. 8S. N. M. XIX, 
p. 366. 
V. costata, Miller, U.S. N. M. XIX, p. 366. 
V. pulchella, Miller, Nautilus XIJ, p. 71; 
XO i102 OD: 
Genus, Ashmunella, Pilsbry 
A. rhyssa, Dall, Nautilus XI, p. 2; U. 8. N. 
M. XXIV, p. 500. 
var. hyporhyssa, Ckll., Nautilus XIV, p. 
2) xe 00: 
A. pseudodonta, Dall, U. S. N. M. XXIV, p. 
500. 
var. capitanensis, Ash & CkIl., Nautilus 
eles Wal: 
A. ashmumni, Dall, U. S. N. M. XXIV, p. 501; 
XIX, p. 342. 
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A, levettei, Bland, Nautilus XVI, p. 59. 
A. thomsoniana, Ancey, Nautilus XV, p. 109. 
var. porterae, Pils. & Ckll, Nautilus XII, 
p. 49. 
var. cooperae, Cockerell, Nautilus XV, p. 
305) OVE, piaG- 
Genus, sonorena, Pilsbry 
S. hachitana, Dall, Pro. Phila. Acad. Sei., 
1900, p. 557. 


S. rowelli, Pilsbry, Pro. Phila. Acad. Sci., 
1902; p. 511. 
S. granulatissima, Pilsbry, Pro. Phila. Acad. 
Sez, 19025 po: ole 
S. walcottiana, Bartsch, Nautilus XVII, p. 
12. 
Genus, vitrea, Fitz 
V.johnsoni, Dall, Nautilus IX, p. 27. 
V. hammonis, Strom, Nautilus XITI, p. 64. 
V. pugetensis, Dall, Nautilus IX, p. 27. 
V. indentata, Say, Pro. Phila. Acad. Sci., 
1902, p. 511. 
var. umbilicata, Ckll., Nautilus XVI, p. 58. 
V. subrupicola, Dall, U. S. N. M. XIX, p: 
366. 
Genus, oreonetix, Pilsbry 
O. cronkhitei, Newcomb, U. S. N. M. XIX, 
p. 366; Nautilus XVII, p. 131. 
O. striatella, Anthony, Nautilus XIII, p. 64. 
O. elrodi, Pilsbry, Nautilus XVI, p. 62; XVI, 
Dey 
O. cockerelli, Pils., Nautilus XII, p. 85. 


093. 


094. 
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mut. viridula, Ckll., Nautilus XIV, p. 85. 
O. strigosa, Gould, Nautilus XVII, p. 1. 
var. alpina, Elrod, Nautilus XVII, p. 2. 
var. cooperi, W.G. Binney, Nautilus X VII, 
p. 4. 
var. utahensis, Hempl., Pro. Phila. Acad. 
Soiesad. pa Log: 
var. haydem, Gabb, Pro. Phila. Acad. Sci., 
1889, p. 200. 
O. idahoensis, Newcomb, Pro. Phila. Acad. 
Se., 1889; p. 200. 
Genus, Bulimus, er. 
B. ventrosus, Fer., ‘‘Science’’ N. 8S. XI, p. 
657. 
Genus, Cochlicopa, Fer. 
C. lubrica, Miller, Nautilus V, p. 92; XIII, 
p. 12: 
Genus, Euconulus, Pilsbry (Fitz) 
E. fulvus, Miller, Nautilus XII, p. 115. 
var. alaskensis, Pilsbry, Nautilus V, p. 
G2 eV Eo. TG: 
Genus, Helicodiscus, Morse 
H. lineatus, Say, Nautilus XIV, p. 85. 
H. fimbriatus, var. salmonensis, Hempl., 
Nautilus IV, p. 85. 
Family, PUPIDAE 
Genus, pupa, Draparnaud 
P. fallax, Say, Nautilus VI, p. 4. 
P. muscorum, Linne, U. 8S. N. M. XIX, p. 
30K. 
var. blandi, Morse, U. S. N. M. XIX, p. 
367. 


310 


602. 


603. 


604. 
605. 


606. 


607. 
608. 


609. 
610. 
611. 
612. 
613. 


614. 
615. 


618. 
619. 
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P. syngenes, Pilsbry, Nautilus V, p. 39; VI, 
p. 4:51V; p23: 

P. gabbii, Dall, Pro. Phila. Acad. Sci., 1889, 
p. 206. 

P. hordeacea, Gabb, Nautilus VI, p. 4. 

P. pilsbryana, Sterki, Nautilus VI. p. 4; 
Xp. 16; XV FS: 

P. decora, Gould, Nautilus XII, pp. 109 and 
ne 

P. corpulenta, Morse, Nautilus V, p. 92. 

P. procera, Gould, U. 8. N. M. XIX, p. 367; 
Nautilus XIV, p. 86. 

P. rowellii, Newcomb, Pro. Phila. Acad. Sci., 
1889, p. 206; Nautilus VI, p. 9. 

P. californica, Rowell, Nautilus IV, p. 8; 
TV, pal8s XGIVe p. 124° 

P. calamitosa, Pilsbry, Nautilus III, p. 61; 
Vale oo: 

P. edentula, var. alticola, Ing., Pro. Phila. 
Acad. Sci., 1889, p. 207. 

P. sterkiana, Pilsbry, Nautilus VI, p. 4. 

P. arizonensis, Gabb, Nautilus III, p. 118. 

P. clementina, Sterki, Nautilus IV, p. 44; 
XIV, p. 124; V1, p.5. 

P. dalliana, Sterki, Nautilus IV, p. 19; XII, 
Dele 

P. holzingert, Sterki, Nautilus III, p. 119; 
XPV." 86: 

P. hemphilli, Sterki, Nautilus IV, p. 27. 

P. blandi, Morse, Nautilus XIV, p. 85. 

Genus, pupina, Leach 


620. 


621. 
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P. sonorana, Sterki, Nautilus XIII, p. 16; 
Xp. 128. 
var. tenella, Sterki, Nautilus XIII, p. 16; 
Ne 20: 
Genus, bBitiaaria, Sterki 
B. ashmum, Sterki, Nautilus XII, p. 49; 
eG: 
B. perversa, Sterki, Nautilus XII, p. 90. 
B. quadridentata, Sterki, Nautilus XII, p. 
128. 
B. pentadon, Say, Nautilus XIII, p. 16. 
B. hordeacella, Pilsbry, Nautilus XIV, p. 86. 
var. parvidens, Sterki, Nautilus XII, p. 
128. 
B. armifera, Say, Nautilus VI, p. 4; XIV, 
p. 86. 
var. ruidosensis, Ckll., Nautilus XIII, p. 
36. 
Genus, vertigo, Muller 
V. ovata, Say, Nautilus V, p. 92. 
V. ventricosa, Morse, U. S. N. M. XIX, p. 
BOG. 
V. tridentata, Wolf, U.S. N. M. XIX, p. 367. 
V. simplex, Gould, Nautilus V, p. 92; LX, p. 
102. 
V. binneyana, Sterki, Nautilus IX, p. 102. 
V. castanea, Sterki, Nautilus VI, p. 5. 
V. borealis, Mor., Nautilus VI, p. 5. 
V. columbiana, Sterki, Nautilus VI, p. 5. 
var. utahensis, Sterki, Nautilus VI, p. 5. 
V. concinnula, Ckll., Nautilus XVI, p. 58. 
V. coloradoensis, Ckll., Nautilus XVI, p. 58. 


312 


641. 


642. 


645. 


656. 


657. 
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V.iagersolli, Ancey, Nautilus XVI, p. 59. 
Genus, Holospira, Von Martens 
H. arizonensis, Stearns, U. S. N. M. XIII, 
p. 208. 
H. roemeri, Pfr., Nautilus XVI, p. 58. 
Family, sucCINIDAE 
Genus, succinea, Draparnaud 
S. avara, Say, Nautilus XJV, p. 125. 
var. vermeta, Say, Nautilus XIV, p. 125. 
var. guadalupensis, Dall. 
var. oregonensis, Lea. 
var. rusticana, Gould. 
S. nuttaliiana, Lea, Nautilus IX, p. 102; XV, 
psiZ9: 
S. silimani, Bland, Nautilus VI, p. 29. 
S. stretchiana, Bland, Nautilus VI, pp. 31 
and 72. 
S. chrysis, Westerl, Nautilus IV, p. 23; XII, 
pe B10: 
S. hawkinsi, Baird, Pro. Phila. Acad. Sci., 
1889, p. 209. 
S. annexa, Westerlund, Nautilus IV, p. 23. 
S. ovalis var. haydeni, W. G. B., Pro. Phila. 
Acad. Sci., 1889, p. 209. 
Family, vVAGINULIDAE 
Genus, vaginulus, [erussac 
V. olivaceus, Stearns, Pro. Phila. Aead. Sei., 
1889, p. 209. 
Family, ONCHIDIDAE 
Genus, oncnidena, Gray 
O. borealis, Dall, Nautilus V, p. 92. 


698. 


665. 


666. 


667. 
668. 


669. 
670. 


Sve 
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O carpentert, W. G. Binney, Nautilus V, p. 
92. 
Family, AURICULIDAE 
Genus, alexia, Leach 
A. myosotis, Drap., described in this book. 
Genus, Carychium, O. F. Muller 
C. exiguum, Say, Nautilus V, p. 92. 
var. occidentale, Pilsbry, Nautilus IV, p. 
109%” VIE pe 63. 
Genus, Pedipes, Blainville 
P. unisulcatus, J. G. Cooper, U. S. N. M. 
OV et lie 
P. iratus, Binney, U.S. N. M. VIII, p. 545. 
Genus, Melampus, Montfort 
M. olivaceus, Cpr., U.S. N. M. XIX, p. 376. 
Family, sIPHONARIIDAE 
Genus, siphonaria, Sowerby 
S. thersites, Carpenter, U. S. N. M. VIII, p. 
210. 
S. (Williamia) peltoides, Cpr., U. S. N. M. 
XV, p. 196; Nautilus, XVIII, p. 20. 
Genus, Gaainia, Gray 
G. reticulata, Sby., U.S. N. M. XV, p. 196. 
G. stellata, Sby., San Pedro Bay, teste Wil- 
liamson. Cpr. Report, p. 51. 
Family, LIMNAEIDAE 
Genus, uimnaea, Lamarck 
L. stagnalis, Linne, Nautilus XIII, p. 64. 
var. occidentalis, Hempl., Nautilus IV, p. 
26. 
var. appressa, Say, Nautilus XV, p. 111. 
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L. palustris, Muller, Nautilus V, p. 56; XII, 
pe L110; 
var. proxima, Lea, Nautilus V, p. 56. 
var. nuttiliana, Lea, Nautilus X VII, p. 84. 
var. rowellu, Tryon, Nautilus V, p. 56. 
var. umbrosa, Say, Nautilus V, p. 56. 
var. trasku, Tryon, Nautilus V, p. 56. 
L. leptda, Gould, U.S. N. M. XIV, p. 102. 
L. adelinae, Tryon, U.S. N. M. XIV, p. 102. 
L. tryon, Lea, Nautilus IX, p. 102. 
L. bombycina, Lunge, Nautilus V, p. 56. 
L. humilis, Say, Nautilus XIII, p. 65. 
var. ferruginea, Hald, Nautilus V, p. 56. 
L. emarginata, var. montana, Elrod, Nauti- 
itis REV, 3 dale 
L. kirtlandiana, Lea, Figure 130. 
L. obrussa, Say, Nautilus V, p. 56. 
L. pilsbryi, Hemphill, Nautilus IV, p. 25. 
Genus, raaix, Montfort 
R. ampla, var. utahensis, Call, Bull. U. S. 
Geol. Sur. XI, p. 47. 
Genus, Limnophysa, Witz 
L. bulimoides, Lea, Bull. U.S. Geol. Sur. XT, 
pads: 
L. caperata, Say, Figure 129. 
L. catascopium, Say, 8. I. Mis. Coll. No. 143, 
[os Oe 
Genus, pnysa, Draparnaud 
P. heterostropha, Say, Nautilus VI, p. 20; 
XV 5p. de. 
P. mexicana, Phil., U.S. N. M. XIX, p. 368. 


708. 
704. 
705. 
706. 
(hove 


708. 


709: 
710. 
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P. carltonu, Lea, West Coast Shells, p. 119. 
P. cooperi, Tryon, West Coast Shells, p. 119. 
P. costata, Newc., S. I. Mis. Coll. No. 148, 
jon MU 
P. gabbi, Tryon, Nautilus IX, p. 102. 
var. orbignyana, Lea, Nautilus V, p. 56. 
var. trasku, Lea, Nautilus V, p. 56. 
P. politissima, Tryon, West Coast Shells, p. 
iy 
P. humerosa, Gould, 8. I. Mis. Coll. No. 148, 
D: 92; 
P. triticea, Lea, Nautilus III, p. 49; XVII, 
p. 84. 
P. diaphana, Tryon, Nautilus V, p. 56. 
P. virginea, Gould, Nautilus V, p. 56. 
P. ampullacea, Gld., Nautilus XV, p. 112. 
var. columbiana, Hempl., Nautilus IV, p. 
Dill 
P. gyrina, Say, Nautilus XV, p. 112. 
Genus, pnysetla, Pfeiffer 
P. columbiana, Hempl., West Coast Shells, 
De £20: 
Genus, aplexa, [Fleming 
A. hypnorum, Linne, Figure 132. 
var. tryoni, Currier, Nautilus XV, p. 112. 
Genus, Pompholyz, Lea 
P. effusa, Lea, Nautilus XII, p. 60; XII, 
p. 65. 
Genus, carinifex, Binney 
C. newberryi, Lea, Nautilus XIII, p. 65. 
Genus, Planorbis, Guettard 
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P. trwolvis, Say, U.S. N. M. XIV, p. 102. 
var. horm, Tryon, Nautilus XIII, p. 65; 
XVII, p. 84. 
var. binneyi, Tryon, Nautilus IX, p. 102. 
P. tumens, Cpr., U. 8. N. M. XIV, p. 102. 
P. parvus, Say, Nautilus XIII, p. 65; X VII, 
p. 84. 
P. hebmannu, Dunker, U. 8S. N. M. XIX, p. 
369. 
P. tuwmidus, Pfeiffer, U. S. N. M. XIX, p. 
369. 
P. subcrenatus, Cpr., S. I. Mis. Coll. 148, 
Toy LWUBY 
P. vermicularis, Gould, Nautilus IX, p. 102; 
Arnold, p. 195. 
var. disjectus, J. G. Cooper, Nautilus IV, 
ps dials 
P. centervillensis, Tryon, Nautilus IX, p. 
36. 
P. callioglyptus, Vanetta, Nautilus IX, p. 
102; TX, p. 54. 
P. ammon, Gould, Nautilus V, p. 56; XIII, 
Os koulla 
P. opercularis, Gould, Nautilus V, p. 56. 
var. multilineatus, Van., Nautilus XIII, p. 
48, 
Genus, Helisoma, Swainson 
H. bicarinatus, Say, 8. I. Miss. Coll. 143, p. 
1a 
Genus, Ancylus, Geoff 
A. fragilis, Tryon, Nautilus V, p. 56; IX, p. 
OZ? 


(BXE 


741. 
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A. subrotundus, Tryon, West Coast Shells, 
Dp. Lid: 
A. oregonensis, Clessin, Nautilus XIII, p. 
Gos kek p60: 
A. caurinus, Cpr., Nautilus V, p. 120. 
Genus, aanz, Clessin 
L. patelloidea, Lea, Nautilus XII, p. 60. 
L. altus, Tryon, Nautilus XIII, p. 69. 
Genus, acroloxus, Beck 
A. nuttallii, Haldeman, Figure 137. 
Genus, Gundlachia, 
G. californica, Pfeiffer, 8S. I. Mis. Coll. 148, 
p. 149. 
Order, crenoBRANCHIATA 
Sub-order, ORTHODONTA 
Family, TEREBRIDAE 
Genus, ‘erebra, Adanson 
T. specillata, Hinds, 8. I. Miss. Coll. No. 252, 
Oey LONE 
Genus, Myurella, Hinds 
M. simplex, Cpr., Nautilus VU, p. 133. 
Family, CONIDAE 
Genus, conus, Linne 
C. californicus, U.S. N. M. XV, p. 208. 
Family, PLEUROTOMIDAE 
Genus, Pienrotoma, Lamarck 
P. carpenteriana, Gabb, U. 8S. N. M. XU, p. 
303. 
P. perversa, Gabb, U. S. N. M. XXIV, p. 
Olid. 
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P. tryonana, Gabb, Arnold, p. 203. 
P, tuberculata, Gray, U. S. N. M. XV, p. 
207. 
P. vinosa, Dall, U.S. N. M. XXIV, p. 214. 
P. piona, Dall, U.S. N. M. XXTV, p. 214. 
P. thalza, Dall, U.S: N. M. XXIV, p. 214 
P. santarosana, Dall, U. 8S. N. M. XXIV, p. 
515. 
P. circinata, Dall, U.S. N. M:. X XPV, pr oll: 
P. beringi, Aurivillius, U. S. N. M. VIII, p. 
PANGS 
P. stearnsiana, Raymond, Nautilus XVIII, 
rele 
P. catalinae, Raymond, Nautilus XVIII, p. 
2 
Genus, cythara, Schum. 
C. victoriana, Bull. B. C. Nat. Hist. Soe., 
Nor 22p. 13: 
Genus, Daphnella, Hinds 
D. clathrata, Gould, Nautilus XVIII, p. 19. 
Genus, prinia, Gray 
D. empyrosia, Dall, U. 8S. N. M. XXTV, p. 
516; Nautilus, XII, p. 127. 
D. hemphilli, Stearns, Nautilus VII, p. 133. 
D. incisa, Cpr., Nautilus VIT, p. 101. 
D. inermis, Hds., Nautilus XIII, p. 28. 
D. moesta, Cpr., 8S. I. Mis. Coll. No. 252, 
p. 148. 
D. penicillata, Cpr., U.S. N. M. XV, p. 208. 
D. torosa, Cpr., S. I. Mis. Coll. No. 252, p. 
143. 
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D. cancellata, Nautilus VII, p. 101; Arnold, 
p. 204. 

D. montereyensis, Stearns, Arnold, p. 207. 

D. pedroana, Dall, Nautilus XIII, p. 28. 

D. pudica, Hinds, Nautilus XIII, p. 28. 

D. quisqualis, Hinds, Nautilus XIII, p. 28. 

Genus, cilathurena, Carpenter 

C. affinis, Dall, rare, fide Oldroyd. 

C. canfieldi, very rare, fide Oldroyd. 

C. conradiana, Gabb, Arnold, p. 210. 

C. lowet, Dall, Pro. Biol. Soc. of Wash. XVI, 
Diki2: 

C. intricata, Cpr., S. I. Mis. Coll. No. 272, 
jo6 lke 

Genus, pela, Gray 

B. alaskensis, Dall, U. S. N. M. IX, p. 299. 

B. albrechti, Krause, U.S. N. M. IX, p. 300. 

B. harpa, Dall, U.S. N. M. IX, p. 300. 

B. krausei, Dall, U. S. N. M. IX, p. 301. 

B. solida, Dall, U. S. N. M. IX, p. 301. 

B. levigata, Dall, U.S. N. M. IX, p. 300. 

B. sculpturata, Dall, Nautilus VII, p. 101; 
Arnold, p. 214. 

B. fidicula, Gould, Nautilus X, p. 18; Ar- 
nold, p. 209. 

B. tabulata, Cpr., Bull. B. C. Nat. Hist. Soe. 
No. 1, p. 64. 

B. excurvata, Cpr., Bull. B. C. Nat. Hist. 
Soe. No. 1, p. 64. 

B. violacea, Migh. & Ad., Bull. B. C. Nat. 
Hist. Soc. No. 1, p. 65. 


784. 
785. 
786. 


787. 
T{(S8a. 
719d. 


780d. 
781a. 
782a. 


783d. 
784a. 


785a. 


786a. 


787 a. 
788. 


789. 
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B. trevelyana, Turton, Bull. B. C. Nat. Hist. 
Soc. No. 1, p. 65. 
B. exarata, Moller, Bull. B. C. Nat. Hist. 
Soc. No. 1, p. 65. 
Genus, mMangilia, Risso 
M. angulata, Cpr., Arnold, p. 212. 
M. densistriosa, Cpr., rare, fide Oldroyd. 
M. fusconotata, Cpr., very rare, fide Old- 
royd. 
M. merita, Gould, Figure 147. 
M. neglecta, Ad., 8. I. No. 252, p. 36. 
M. striosa, C. B. Adams, Arnold; p. 215: 
M. variegata, Cpr., S. I. No. 252, p. 144. 
M. levidensis, Cpr., U. S. N. M. IX, p. 299. 
M. aleutica, Dall; U. S. N. M: EX, p: 299: 
M. interlirata, Stearns, Arnold, p. 213. 
M. crebricostata, Cpr., B. C. Bull. 1, p. 64. 
M. wnierfossa, Cpr., B. C. Bull. 1, -p. 64. 
M. fancherae, Dall, Pro. Bio. Soe. of Wash. 
XOViL, pe Li2. 
Family, CANCELLARIDAE 
Genus, Cancellaria, Lamarck 
C. coopert, Gabb, U.S: N: M.X Va; 20 
C. crawfordiana, Dall, U. S. N. M. XIV, p. 
182. 
C’. middendorffiana, Dall, U. S. N. M. IX, p. 
297; XXIV, p. 516. 
C. modesta, Cpr., Nautilus X, p. 18. 
C. circumeimcta, Dall, Nautilus VII, p. 101. 
C. unalaskensis, Dall, Nautilus X, p. 18. 
Genus, aamete, Kroyer 
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A. gracilior, Cpr., San Pedro, fide Oldroyd. 
A. arctica, Midd, Man. Conch. VII, p. 85. 
A. tabulata, Sowerby, Man. Conch. VII, p. 
85. 
A. limnaeformis, EK. A. Smith, Man. Conch. 
Wall p= So. 
A. viridula, Fabr., Man. Conch. VII, p. 84. 
Family, oLIVIDAE 
Genus, olivena, Swainson 
O. biplicata, Sby., U. S. N. M. XV, p. 212. 
O. intorta, Cpr., U. S. N. M. XXII, p. 140; 
RN. 212. 
O. pedroana, Conr., Nautilus XIII, p. 129; 
Arnold, p. 221. 
Family, MARGINELLIDAE 
Genus, marginena, Lamarck 
M. jewettii, Cpr., U. S. N. M. XV, p. 212. 
M. pyriformis, Cpr., U.S. N. M. XV, p. 212. 
M. regularis, Cpr., U.S. N. M. XV, p. 212. 
M. subtrigona, Cpr., S. I. Miss. Coll. No. 
252.0: Lat: 
M. varia, Sby., Nautilus VII, p. 133; Ar- 
nold, p. 222. 
Family, MITRIDAE 
Genus, mitra, Lamarck 
M. maura, Swainson, S. I. Miss. Coll. No. 
202, pr 147. 
M. lowei, Dall, Pro. Bio. Soc. of Wash. XVI, 
De kia- 
Genus, Mitromorpha, Adams 
M. aspera, Cpr., U. S. N. M. XV, p. 208. 
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M. filosa, Cpr., Arnold, p. 223. 
M. intermedia, Arnold, Arnold, p. 223. 
M. effusa, Cpr., Bull. B. C. Nat. Hist. Soc. 
No. 1, p. 65. 
Family, FASCIOLARIIDAE 
Genus, Fusus, Lamarck 
F. barbarensis, Trask, U. S. N. M. XV, p. 
217; Arnold, p. 224. 
F. kobelii; Dall, U.S SN. Me sXe pe ire 
F. luteopictus, Dall, U. S. N. M. XV, p. 217; 
Arnold, p. 225. 
F.. harfordi, Stearns, U. 8S. N. M. XIV, p. 
178. 
F. ropert, Wall, U.S: Ne ML eV, ps ole 
Nautilus XII, p. 4. 
F.. robustus, Trask, Arnold, p. 226. 
F.. rugosus, Trask, Arnold, p. 226. 
Genus, Metzgeria, Norman 
M. californica, Dall, Nautilus XVII, p. 52. 
Family, BUCCINIDAE 
Sub-family, NEPTUNINAE 
Genus, Chrysodomus, Swainson 
C.. amiantus, Dall, U. S. N. M. XII, p. 321. 
C. dirus, Rve, S. I. Miss. Coll. No. 252, p. 
1150: 
C. lyratus, Martyn, Bull. B. C. Nat. Hist. 
Soc Now paw. 
C. tabulatus, Baird, U. S. N. M. XXIV, p. 
524. 
C. (Kellettia) kellettu, Forbes, Arnold, p. 
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Co athus, Dall U.S. No M.. XVI, p.. 708: 
XIV, p. 187. 
C. periscelidus, Dall, U. S. N. M. XVII, p. 
708. 
C. phoenceus, Dall, U. S. N. M. XVII, p. 
708. 
C. eucosmius, Dall, U.S. N. M. XVII, p. 709. 
C. hypolispus, Dall, U. S. N. M. XVII, p. 
708. 
C. acosmius, Dall, U.S. N. M. XVII, p. 708. 
C. halibrectus, Dall, U.S. N. M. XIV, p. 188. 
C. insularis, Dall, U. S. N. M. XVII, p. 707. 
C. magnus, Dall, U. S. N. M. XVII, p. 709. 
C. griseus, Dall, U.S. N. M. XII, p. 322. 
C. aphelus, Dall, U. S. N. M. XII, p. 323. 
C. rectirostris, Cpr., Nautilus X, p. 18; Ar- 
nold, p. 228. 
C. fornicatus, Gmelin, Bull. B. C. Nat. Hist. 
SoewNoxt. p. 7. 
C. kroyeri, Moller, U. 8. N. M. VIII, p. 215. 
Genus, sipno, Klein 
S. verkruzent, Kobelt, Nautilus X, p. 18. 
Genus, monnia, Friele 
Mesriete, Dall, U.S. N. M. XIV, p. 186; 
ey le 9.2712: 
Sub-family, BUCCININAE 
Genus, Buccinum, Linne 
B. aleuticum, Dall, U. S. N. M. XVII, p. 706. 
B. angulosum, Gray, U. 8. N. M. XXIV, p. 
a1 We 
B. taphrium, Dall, U. 8. N. M. XIV, p. 186. 
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B. strigillatum, Dall, U. S. N. M. XVII, p. 
706. 
B. ovulum, Dall, U.S. N. M. XVII, p. 707. 
B. viridum, Dall, U.S. N. M. XII, p. 320. 
Bs percrassum, Dall, U.S. No M. Vili 
216. 
B. plectrum, Stimpson, Nautilus X, p. 18. 
B. castaneum, Dall, U. S. N. M. XXIV, p. 
ao: 
B, tenellum, Dall, U.S. N. M. XXIV; p. 519. 
B. picturum, Dall, U.S. N. M. XXIV, p. 520. 
B. cyaneum var. morchianum, Fischer, Nau- 
HUNDISSO.Gejdieedcr 
B. tenue, Gray, Stimp. U. S. N. M. VIIL, p. 
215. 
var. elatior, Midd, U. S. N. M. VIII, p. 
215. 
B. fischeranum, Morch, Nautilus XII, p. 
natal 
Genus, cantharus, Bolten 
C. gemmatus, Reeve, Nautilus V, p. 57. 
Genus, Beringius, Dall 
B. aleuticus, Dall, U.S. N. M. XVII, p. 711. 
B. frielei, Dall, U. S. N. M. XVII, p. 711. 
B. crebricostatus, Dall, U. S. N. M. XXIV, 
p. 930. 
B. kennicottii, Dall, U. S. N. M. XXIV, p. 
530. 
Genus, strombena, Gray 
S. callorhina, Dall, U.S. N. M. VIII, p. 215. 
S. fragilis, Dall, U.S: N. Me Sav. p: Lei 
XV p. C0: 
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S. melonis, Dall, U. S. N. M. XIV, p. 187; 
DEVAN oy (210). 
S. middendorffi, Dall, U. S. N. M. XIV, p. 
TSG Xx VEL p- 720. 
Genus, Tritonfusus, Beck 
T. hallu, Dall, U. S. N. M. XXIV, p. 525. 
T. brunnuem, Dall, U.S. N. M. XXIV, p. 525. 
T. virens, Dall, U.S. N. M. XXIV, p. 525. 
T. rectirostris, Cpr., U. S. N. M. XXIV, p. 
20. 
T. spitebergensis, Reeve, U.S. N. M. XXIV, 
e026. 
T. roseus, Dall, U.S. N. M. XXIV, p. 526. 
T. martensi, U. S. N. M. IX, p. 302; XXIV, 
p. O27. 
T. herendeeni, Dall, U. S. N. M. XXIV, p. 
Pill 
Genus, macron, Adams 
M. kellettti, A. Adams, S. I. Mis. Coll. No. 
252, p. 150: 
M. lividus, A. Adams, Figure 178. 
Genus, voiutopsius, Morch. 
V. attenuatus, Dall, U. S. N. M. XXIV, p. 
529. 
V. castaneus, Morch, U. S. N. M. XXIV, p. 
528. 
V. kobelti, Dall, U. S. N. M. XXIV, p. 528. 
V. regularis, Dall, U. 8. N. M. XXIV, p. 529. 
V. trophonius, Dall, U. S. N. M. XXIV, p. 
O20: 
Genus, taiomesus, Stimpson 
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L. nuz, Dall, U.S. N. M. XXIV, p. 530. 
L. canalhiculatus, Dall, U. 8S. N. M. XXIV, p. 
Dall 
I ooides, Midd, U.S: N.-M. XXTV, p.53ie 
DL. nassula, Dall, Nautilus XV, p. 89. 
Family, NASSIDAE 
Genus, wassa, Lamarck 
N. californiana, Conrad, Arnold, p. 231; U. 
ee Ne Maas oe: 
N. cooperi, Forbes, Arnold, p. 234. 
N. fossata, Gould, Figure 183. 
N. wnsculpta, Cpr., U.S. N. M. XV, p. 212. 
N. mendica, Gould, U.S. N. M. XIX, p. 377. 
N. perpinguis, Hinds, U.S. N. M. XV, p. 213. 


. .N. tegula, Reeve, Arnold, p. 235. 


Family, COLUMBELLIDAR 
Genus, columbena, Lamarck 
C. aurantiaca, Dall, U. 8S. N. M. XXIV, p. 
Dail. 
C. carinata, Hds., S. I. Mis. Coll. No. 252, 
p. 148. 
C. chrysalloidea, Cpr., Arnold, p. 237. 
C. gausapata, Gld., Figure 188. 
C. pencillata, Cpr., U.S. N. M. XV, p. 2138. 
C. tincta, Cpr., small and rare, fide Oldroyd. 
C. tuberosa, Cpr., Arnold, p. 240; U. S. N. 
M. XV, p. 213. 
C.. permodesta, Dall, U.S. N. M. XII, p. 327. 
C. baccata, Gask., U.S. N. M. XV, p. 213. 
C. californiana, Gaskoin, Arnold, p. 238; U. 
S. NOM.-ViEM, pr 2ii5: 
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C. rosacea, Gould, U.S. N. M. VIII, p. 215. 
C. gouldu, Cpr., Nautilus VII, p. 101. 
Genus, anacnis, H. and A. Adams 
A, subturrita, Cpr., S. I. Mis. Coll. No. 252, 
p. 190: 
Genus, amphissa, Adams 


A. bicolor, Dall, U.S. N. M. XV, p. 213. 
A. corrugata, Reeve, described in this book. 
A undata, Cpr., U.S. Ns M. XV; p. 213. 
A. versicola, Dall, Figure 191. 

Family, MURICIDAE 

Genus, Murex, Linne 


M. carpenteri, Dall, Nautilus XII, p. 1388. 
M. circumteaxtus, Stearns, Figure 196. 
M. festwus, Hinds, Figure 197. 
M. foliatus, Martyn, Arnold, p. 245. 
M. gracilimus, Stearns, U. S. N. M. XV, p. 
215. 
M. incisus, Brod, West Coast Shells, p. 22. 
M. nutiallai, Conrad, S. I. Mis. Coll. No. 
202, ~p. 149, 
M. petri, Dall, Nautilus XIV, p. 37; U.S. N. 
NIN (02,932: 
M. trialatus, Sby., Nautilus XIII, p. 29; Ar- 
nold, p. 243. 
M. painei, Dall, Nautilus XVIII, p. 20. 
Genus, muricidea, Swainson 
M. santa-rosana, Dall, Nautilus XIII, p. 29. 
Genus, tropnon, - Montfort 
T. triangulatus, Cpr., Nautilus VII, p. 133; 
U.S. N. M. XXIV, p. 548. 
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T. belcheri, Hds., Nautilus VII, p. 133. 
Genus, Boreotrophon, Fischer 

B. alaskanus, Dall, U.S. N. M. XXIV, p. 545. 

B. avalonensis, Dall, U. S. N. M. XXIV, p. 
546. 

B. dali, Kobelt, U. S. N. M. XXIV, p. 548. 

B. beringt, Dall, U. S. N. M. XXIV, p. 544. 

B. multicostatus, Esch., Arnold, p. 251. 

B. tenwisculptus, Cpr., U. S. N. M. XXIV, 
p. 541. 

B. scitulus, Dall, U. S. N. M. XVII, p. 712. 

B. kamchatkanus, Dall, U. S. N. M. XXIV, 
p. 041. 

B. orpheus, Gould, U.S. N. M. XXIV, p. 542. 

B. stuarti, E. A. Smith, U. 8S. N. M. XXIV, 
p. 942. 

B. smithi, Dall, U. S. N. M. XXIV, p. 542. 

B. multicostatus, Esch., U. S. N. M. XXIV, 
p. 543. 

B. pacificus, Dall, U.S. N. M. XXIV, p. 544. 

B. dispartlis, Dall, U.S. N. M. XXIV, p. 545. 

B. tripherus, Dall, U. 8. N. M. XXIV, p. 545. 

B. eucymatus, Dall, U. 8. N. M. XXIV, p. 
547. 

B. rotundatus, Dall, U. S. N. M. XXIV, p. 
547. 

B. cepula, Sby., U. S. N. M. XXIV, p. 547. 

B. gracilis, Perry, Arnold, p. 250. 

B. scalariformis, Gld., Arnold, p. 252. 

Genus, ocinebra, Leach 
O. barbarensis, Gabb, Arnold, p. 254. 


942. 
943. 
944. 
9495. 


946. 
947. 


948. 
949. 


EIST OF “SPECIES 


w 
cow) 
oO 


O. lurida, Midd., Arnold, p. 257. 
var. munda, Cpr., Arnold, p. 258. 
O. foveolata, Hds., Nautilus XIII, p. 29. 
O. michael, Ford, Pro. Phila. Acad. Sci. 
1888, p. 188. 
O. subangulata, Stearns, Nautilus XIII, p. 
29. 
O. interfossa, Cpr., Arnold, p. 255. 
O. perita, Hds., Arnold, p. 259. 
O. poulsom, Nutt., Arnold, p. 260. 
Genus, muriciaea, Swainson 
M. santa-rosana, Dall, Nautilus XIII, p. 29. 
Genus, Urosalpinx, Stimpson 
U. cinereus, Say, Nautilus XII, p. 112. 
Genus, cuma, Humphrey 
C. muricata, Hds., Catalina I., fide Oldroyd. 
Genus, purpura, Bruguiere 
P. crispata, Chem., Figure 209. 
P. lima, Mart., U.S. N. M. VIII, p. 215. 
var. emarginata, Desh., U. 8S. N. M. XV., 
p. 214. 
P. biserialis, Blainv., U. S. N. M. VIII, p. 
SBE 
P. saxicola, Val., Nautilus XI, p. 81. 
P. ostrina, Gould, U. S. N. M. XIX, p. 377. 
Genus, Monoceros, Lamarck 
M. engonatum, Conr., U.S. N. M. XV, p. 214. 
var. spiratum, Blainv., U. 8S. N. M. XV, 
p. 214. 
M. lapelloides, Conr., Figure 211. 
M. lugubre, Sby., described in this book. 
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M. pauciliratum, Stearns, U. S. N. M. VIII, 
p- 536. 
Genus, sistrum, Montfort 
S. carbonarium, Say, southern fauna. 
Sub-order, srrzernoponta 
Family, scALARIDAE 
Genus, scala, Humphrey 
S. borealis, Gould, Arnold, p. 266. 
S. crenatowes, Cpr., U.S. N. M. XV, p. 20: 
var. insculpta, Cpr., Arnold, p. 267. 
S. indianorum, Cpr., Arnold, p. 264. 
S'. tancta, Cpr., Nautilus VII, p. 72. 
S. bellastriata, Cpr., U.S. N. M. XV, p. 209. 
S. hindsu, Cor., U.S. N. M. XV, p 209. 
S. occidentalis, Nyst., U. S. N. M. XV., p. 
210: 
S. retiporosa, Cpr., U. S. N. M. XV, p. 210. 
S. crebricostata, Cpr., Arnold, p., 263. 
S. grenlandicus, Fabr., Nautilus V, p. 57. 
S. sawina, Dall, Nautilus X VIII, p. 20. 
Family, JANTHINIDAE 
Genus, Janthina, Lamarck 
J. exigua, Lam., U.S. N. M. XV, p. 210. 
Family, EULIMIDAE 
Genus, kulima, Risso 
E. micans, Cpr., Arnold, p. 269. 
E. rutila, Cpr., S. I. Mis. Coll. No. 252, p. 
145. 
E. thersites, Cpr., S. I. Mis. Coll. No. 252, 
p. 145. 
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E. distorta, var. yod, S. I. Mis. Coll. No. 252. 
prod: 
E. incurva, Ren., Bull. B. C. Nat. Hist. Soe. 
Nordea p.66: 
E. falcata, Cpr., Nautilus X, p. 19. 
Genus, fEulimeta, Forbes 
E. occidentalis, Hemphill, San Diego, Cal. 
Family, PYRAMIDELLIDAE 
Genus, obeliseus, Humphrey 
O. variegatus, Cpr., S. I. Mis. Coll. No. 252, 
p. 144. 
Genus, turpvonina, Leach 
T. aurantia, Cpr., Arnold, p. 273. 
T. auricoma, Dall & Bartsch, Arnold, p. 274. 
iE chocolata, Cor. Bully 1, B.C. Nat. Hist: 
Soc., p. 65. 
T.laminata, Cpr., fide Bartsch. 
T.torquata, Gld., Nautilus X, p. 20. 
T. tridentata, Cooper, Nautilus X, p. 20. 
T. pentalopha, D. & B., Arnold, p. 274. 
T.tenwicula, Gld., Arnold, p. 275. 
T. lowei, D. & B., Arnold, p. 278. 
var. pedroana, D. & B., Arnold, p. 279. 
T. gibbosa, Cpr., Arnold, p. 279. 
T. lordi, EK. A. Smith, Nautilus VII, p. 102. 
T. stylina, Cpr., Nautilus X, p. 20. 
T.latifundia, D. & B., San Pedro, fide Old- 
royd. 
T. eucosniobasis, D. & B., San Pedro, fide 
Oldroyd. 
T. castanea, Cpr., West Coast Shells, p. 52. 
Genus, odostomia, Ileming 


1019. 
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. gouldu, Cpr., Arnold, p. 282. 
. gravida, Cpr., Nautilus V, p. 57. 
. inflata, Cpr., B. C. Bull. 1, p. 65. 
. nuciformis, Cpr., Arnold, p. 283. 
satura, B. C. Bull. 1, p. 65. 
.strammea, Cpr., B. C. Bull. 1, p. Go. 
. tenuisculpta, Cpr., B. C. Bull. 1, p. 65. 
. sitkensis, Dall, Bs C. Bulli ds p. Go: 
tenuis, Cpr., Nautilus X, p. 19. 
. pupifornis, Cpr., Arnold, p. 283. 
. aequisculpta, Cpr., Arnold, p. 284. 
. cincta, Cpr., Nautilus X, p. 19. 
. helga, Dall & Bartsch. 
americana, D. & B., Pro. Bio. Soc. of 
Wash. XVII, p. 16. 
O. virginalis, Dall & Bartsch. 
O. subplanata, Cpr., B. C. Bull. 2, p. 14. 
O. kennerleyi, D. & B., San Pedro, fide Old- 
royd. 
O. (Odontostomia) inflecta (Cpr.), Dall, B. 
C. Bull. 2, p. 14. 
Genus, chrysatliaa, Carpenter 
C. communis, C. B. Adams, Nautilus XIII, 
p. 28. 
Genus, miraiaa, A. Adams 
M. quinquecincta, Cpr., West Coast Shells, 
p. 02. 
Genus, mumiola, A. Adams 
M. tenwms, Dall, Nautilus X, p. 19. 
Genus, oscina, A. Adams 
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O. insculpta, Cpr., West Coast Shells, p. 52. 
Family, TRITONIIDAE 
Tritonium, Link. 
T. gibbosum, Brod., Nautilus VII, p. 75; 
Arnold, p. 286. 


Genus, 


Genus, 


P.oregonensis, Redf., Arnold, p. 286. 


Genus, 


108. 


Priene, 


H. & A. Adams 


Gyrineum, Link 


G. californicum, Hds., Nautilus XVII, p. 


Family, CYPRABIDAE 
Genus, pedicularia, Swainson 


P. californica, Newe., U. S. N. M. XXIV, 


p- 990. 


Genus, Cypraea, 


C. spadicea, Gray, Nautilus IV, p. 54. 


Linne 


C. sowerbyi, Kien., San Diego, fide Oldroyd. 


Genus, 


Trivia, 


Gray 


T. californica, Gray, Figure 223. 


T. solandri, Gray, Nautilus VII, p. 133. 


T. ritteri, Raymond, Nautilus X VIII, p. 20. 


Genus, 


Ovula, 


Bruguiere 


O. deflexia, var. barbarense, Dall, Nautilus 
VG ps, 206. 


Genus, 


Erato, 


Risso 


E. columbella, Menke, S. I. Mis. Coll. 252, 


p: 148. 


E. vitellina, Hds., 8S. I. Mis. Coll. 252, p. 148. 
Family, TRIFORIDAE 


Genus, 


Triforis, 


Deshayes 


1036. 
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T. adversa, Montagu, Arnold, p. 290. 
Family, CERITHIOPSIDAE 
Genus, cerithiopsis, Forbes & Hanley 
C. assimilata, C. B. Adams, Arnold, p. 290. 
C. columna, Cpr., B. C. Bull. 1, p. 66. 
C. tuberculata, Mont., B. C. Bull. 1, p. 66. 
C. mumta, Cpr., B. C. Bull. 1, p. 66. 
C. truncata, Dall, U.S. N. M. IX, p. 304. 
C. fortior, Cpr., U. S. N. M. cv pe 20; 
C. purpurea, Cpr., U.S. N. M. XV, p. 210. 
C. stejnegeri, Dall, U.S. N. M. VIII, p. 212. 
Family, CERITHIIDAE 
Genus, cCerithidea, Swainson 
C. californica, Hald., Arnold, p. 296. 
Genus, Vertagus, Klein 
V. lordi, Yates, Nautilus V, p. 24. 
Genus, Bittium, Leach 
B. armillatum, Cpr., 8. I. No. 252, p. 141. 
B.asperum, Cpr., 8. I. No. 252, p. 141. 
B, filosum, Gld., 8. I.-No. 252, p. 141. 
var. esuriens, Cpr., S. I. No. 252, p. 141. 
B. attenuatum, Cpr., 8. I. No. 252, p. 141. 
B. fastigiatum, Cpr., S. I. No. 252, p. 141. 
B. quadrifilatum, Cpr., Nautilus X, p. 18. 
B. williamsom, Arnold, Arnold, p. 295. 
B. tenwisculpta, Cpr., Arnold, p. 296. 
B. californicum, Dall & Bartsch, Nautilus 
XV, p. 58. 
B. rugatum, Cpr., Arnold, p. 295. 
B. subplanatum, Cpr., fide Oldroyd. 
Family, TRICHOTROPIDAE 
Genus, Trichotropis, Sby. 


1058. 
1059. 
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T. borealis, Br. & Sby., Nautilus X, p. 20. 
T.cancellata, Hds., B. C. Bull. 1, p. 67. 
Genus, Anaplocamus, Dall 
A. borealis, Dall, U.S. N. M. XXIV, p. 550. 
Family, CAECIDAE 
Genus, caecum, Fleming 
C. californicum, Dall, U. S. N. M. VIII, p. 
541. 
C. crebricinctum, Cpr., Nautilus X, p. 18. 
C. orcutt, Dall, U.S. N. M. VIII, p. 541. 
Family, VERMETIDAE 
Genus, vermetus, Adanson 
V.lituella, Morch., described in this book. 
V.squamigerus, Cpr., Arnold, p. 299. 
V.annellum, Cpr., Man. Conch. VIII, p. 
193. 
V. fewkesi, Yates, Nautilus V, p. 24. 
Genus, Bivonia, Gray 
B. compacta, Cpr., U.S. N. M. XV, p. 204. 
Family, TURRITELLIDAE 
Genus, rurriteua, Lamarck 
T.coopert, Cpr., Nautilus VII, p. 133. 
T. gomostoma, Val., U. S. N. M. XIX, p. 
378. 
Ff lacteola, Cpr U.S. N.. M. XV, p. 205: 
T. (Mesalia) tenuisculpta, Cpr., W. C. S., 
ale. 
Pe erosan Combs We Ss Ne M.. VUE ps 212% 
T. (Mesalia) reticulata, Migh., Nautilus 
NADI joe IKON 
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Family, LITTORINIDAE 
Genus, uittorina, HH errussac 
1075. L. planaxis, Nutt., U.S. N. M. XV, p. 205. 
1076. DL. scutulata, Gld., U. S. N. M. XV, p. 205. 
LOGE var. plena, Gld., U.S. N. M. XV, p. 205. 
1078. L. pullata, Cpr., S. I. Mis. Coll. 252, p. 105. 
1079. JL. rudis, Don., described in this book. 
1080. JL. aleutica, Dall, U.S. N. M. XXIV, p. 551. 
1081. JL. atkana, Dall, U. S. N. M. XXIV, p. 551. 
1082. JL. sitchana, Phil., U.S. N. M. XXIV, p. 551. 
Genus, nacuna, Turton 
1083. L. compacta, Cpr., Arnold, p. 302. 
1084. LZ. porrecta, Cpr., Arnold, p. 303. 
1085. L.solidula (Lov.), Cpr., Arnold, p. 303. 
1086. L. unifasciata, Cpr., Figure 236. 
1087. L.vincta, Montagu, B. C. Bull. 1, p. 63. 
1088. L. variegata, Cpr., B. C. Bull. 1, p. 63. 
Family, FOSSARIDAE 
Genus, Fossarus, Philippi 
1089. F. (Isapis) fenestratus, Cpr., S. I. Mis. 
Coll. 252, p. 142. 
1090. F. obtusus, Cpr., S. I. Mis. Coll. 252, p. 142. 
Family, LITIOPIDAE 
Genus, piaia, A. Adams 
1091. D. acuta, Cpr., S. I. Mis. Coll. 252, p. 143. 
1092. D.marmorea, Cpr., Nautilus X, p. 18. 
Family, stREPOMATIDAE 
Genus, Goniobasis, Lea 
1093. G. acutifilosa, Stearns, U. 8S. N. M. XIII, p. 
Dill 
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var. siskiyouensis, Pilsbry, Nautilus 
ST 2.65: 
G. bulbosa, Gld., Nautilus XIII, p. 65. 
G. rubiginosa, Lea, Nautilus XIII, p. 65. 
G. nigrina, Lea, Nautilus IV, p. 87. 
var. draytonu, Lea, Nautilus XIII, p. 66. 
G. occata, Hds., Nautilus XIII, p. 65. 
G. plicifera, Lea, Nautilus XIII, p. 65. 
G. circumlineata, Tryon, Nautilus XIII, p. 
65. 
Family, RISSOELLIDAE 
Genus, geffreysia, Alder 
J alder, Cpr, S. E. Mis. Coll. 252; p. 143: 
J. translucens, Cpr., U.S. N. M. XV, p. 206. 
Family, RISSOIDAE 
Genus, Rissoa, /'réminville 
R. acutelirata, Cpr., Arnold, p. 305. 
R. reticulata, Cpr., U.S. N. M. XV, p. 206. 
Re castanea, Moll. B.C. Bull. 1, p. 63: 
H-compacia, Cpr. b- C2 Bull. 1, p: Gs. 
ie jilosa, Cpr.,.B. C: Bull. 1, p. 63. 
R. kelseyi, Dall & Bartsch, Nautilus XVI, 
JO wee. 
Genus, onoba, H. & A. Adams 
O. aleutica, Dall, U.S. N. M. IX, p. 307. 
O. cerinella, Dall, U. S. N. M. IX, p. 307. 
O. saxitalis, Moll., U.S. N. M. IX, p. 306. 
Genus, Bithinena, Moquin-T'andon 
B. binneyi, Tryon, U.S. N. M. VIII, p. 541. 
B. intermedia, Tryon, U.S. N. M. VIII, p. 
541. 
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B.hemphilli, Pilsbry, Nautilus IV, p. 63. 
Genus, vPatuaestrina, d’Orbigny 
P.longinqua, Gould, Nautilus XII, p. 122. 
P.imitator, Pilsbry, Nautilus XII, p. 124. 
P. hemphilli, Pilsbry, Nautilus XII, p. 124. 
P. protea, Gould, Nautilus XII, p. 122. 
P. stearnsiana, Pilsbry, Nautilus XII, p. 
124. 
Genus, cinguia, Fleming 
C. robusta, Dall, U. S. N. M. IX, p. 306. 
Genus, Barleeia, Clark 
B. haliotophila, Cpr., B. C. Bull. 1, p. 63. 
B. subtenuis, Cpr., S. I. Mis. Coll. 252, p. 
142. 
Genus,  Rissoina, d’Orbigny 
R. interfossa, Cpr., S. I. Mis. Coll. 252, p. 
142. 
R. newcombei, Dall, B. C. Bull. 2, p. 14. 
R. bakeri, Bartsch, Nautilus XVI, p. 9. 
Genus, aivania, Risso 
A. aequisculpta, Cpr., West Coast Shells, 
p. 69. 
A. castanea, Moll., U.S. N. M. IX, p. 307. 
A. castanella, Dall, U. S. N. M. IX, p. 307. 
A. auriwillu, Dall, U. 8. N. M. IX, p. 308. 
Genus, Fiuminicola, Stimpson 
F.. nuttalliana, Lea, Nautilus XII, p. 123. 
F. fusca, Hald., Nautilus XII, p. 128. 
F. virens, Lea, Nautilus XII, p. 123. 
F. seminalis, Hinds, Nautilus XII, p. 123. 
var. dalli, Call, Nautilus XII, p. 123. 
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F. merrimani, Pils. & Beecher, Nautilus V, 
p. 148. 
F. columbiana, Hempl., Nautilus XII, p. 
ae 
F. erythropoma, Pilsbry, Nautilus XII, p. 
125. | 
Genus, tryonia, Stimpson 
T. clathrata, Stimp., Nautilus XII, p. 122. 
Genus, amnicoia, Gld. & Hald. 
A. cincinnatensis, Anth., Nautilus XII, p. 
yee 
A. limosa, Say, Nautilus XII, p. 122. 
A.micrococcus, Pilsbry, Nautilus XII, p. 
1A 
Genus, pyrgulopsis, Call and Pilsbry 
P.navadensis, Stearns, Pro. Davenport 
Acad. Nat. Sci. 1886, Vol. V, p. 10. 
Genus, Pomatiopsis, Tryon 
P. binneyi, Tryon, Nautilus XII, p. 123. 
P. californica, Pilsbry, Nautilus XII, p. 
126: 
Genus, vaivata, Muller 
V. sincera, Say, Nautilus IX, p. 102. 
V. utahensis, Call, Nautilus XV, p. 125. 
V. virens, Tryon, Nautilus XIII, p. 67. 
Family, ASSIMINEIDAE 
Genus, assiminea, Leach 
. californica, Cooper, Nautilus V, p. 97. 
. subrotundata, Cpr., B. C. Bull. 1, p. 63. 
Genus, Paludinella, Lowe 


ba Aa 
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P. newcombiana, Hempl., described in this 
book. 
Genus, Truncatella, Risso 
T. californica, Pfr., described in this book. 
T. stimpsom, Stearns, U. S. N. M. VIII, p. 
541. 
Family, PALUDINIDAE 
Genus, paindina, Lamarck 
P. japonica, Mart., Nautilus V, p. 114. 
Genus, vivipara, Montfort 
V. stelmaphora, Bgt., Nautilus XV, p. 91. 
Family, CALYPTRAEFIDAE 
Genus, crucibulum, Schumacher 
C. spinosum, Sby., Figure 243. 
C.imbricatum, Brod., U. S. N. M. XV, p. 
203. 
Genus, calyptraea, Lamarck 
C. mamillaris, Brod., described in this book. 
Genus, crepiauia, Lamarck 
C. aculeata, Gmel., Arnold, p. 308. 
C. adunca, Sby., Figure 244. 
C. dorsata, Brod., S. I. No. 252, p. 140. 
C. navicelloides, Nutt., S. I. No. 252, p. 140. 
C. onyx, Sby., S. I. No. 252, p. 140. 
C. rugosa, Nutt., S. I. No. 252, p. 140. 
C. navicelloides, Nutt., Figure 245. 
C. convexa, var. glauca, Say, Nautilus XIII, 
Dace 
C. excavata, Brod., U.S. N. M. XV, p. 203. 
C. explanata, Gould, U. S. N. M. XV, p. 203. 
C. grandis, Midd., Arnold, p. 309. 
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C.lessonti, Brod., described in this book. 
Family, CAPULIDAE 
Genus, capuius, Montfort 
C. californicus, Dall, Nautilus XIII, p. 100. 
Family, AMALTHEIDAE 
Genus, amalthea, Schumacher 
.antiquatus, Linné, Figure 246. 
. cranoides, Cpr., Arnold, p. 312. 
. serratus, Cpr., S. I. No. 252, p. 140. 
.tumens, Cpr., 8S. I. No. 252, p. 140. 
Family, NATICIDAE 
Genus, wnatica, Lamarck 
N. clausa, Brod. & Sby., B. C. Bull. 1, p. 67. 
N. russa, Gld., San Pedro, fide Oldroyd. 
Genus, Lunatia, Gray 
L. draconis, Dall, Nautilus XVII, p. 132. 
Genus, polinices, Montfort 
P. lewissu, Gld., Figure 247. 
P. recluziana, Desh., Arnold, p. 314. 
Genus, Amauropsis, Mch. 
A. purpurea, Dall, U. S. N. M. XXIV, p. 
DOL. 
Genus, sigaretus, Lamarck 
S debts, Gld5 U.S. N. M. XV, p. 211. 
Genus, kunaticina, Fischer 
E. oldroydu, Dall, Nautilus XI, p. 85; 
Nal psS5: 
Genus, velutina, Fleming 
V.conica, Dall, U. S. N. M. IX, p. 305. 
V. laevigata, Linné, Nautilus VII, p. 101. 
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V. protongata, Cpr., B. C. Bull. 1, p. 68. 
V.cryptospira, Midd., U.S. N. M. VIII, p. 
Pa 
Family, LAMELLARIDAE 
Genus, tamenaria, Montagu 
L. diegoensis, Dall, U. S. N. M. VIII, pp. 
534 and 538. 
L. stearnsii, Dall, Arnold, p. 317. 
Genus, tepeta, Gray 
L. concentrica, Midd., Nautilus X, p. 69. 
Family, ACMAEIDAE 
Genus, acmaea, [Hschscholtz 


A.asmi, Midd., S. I. Mis. Coll. 252, p. 136. 

vk denicta, ides Nautilus VII, p. 76. 

A. incessa, Hds., Figure 258. 

A. instabilis, Gid., Arnold, p. 318. 

A. mitra, Esch., crise 200. 

A. paleaca, Gid., Nautilus VII, p. 76. 

A. patina, Esch., 8. I. No. 252, p. 186. 

A. pelta, Esch., 8. I. No. 252; p. 136: 

A. persona, Esch., Nautilus V, p. 57. 

var. umbonata, Nutt., S. L No, 252; p: 136; 

A. scabra, Rive., 8. I. No. 252, p. 136. 

A. spectrum, Figure 252. 

A. fenestrata, Nutt., Nautilus V, p. 94. 

A. triangularis, Cpr., S. I. No. 252, p. 186. 

A. peramabilis, Dall, Bull. U. S. N. M. 1, p. 

IBS 

A. sybaritica, Dall, Bull. U. S. N. M. 1, p. 
ole, 

A. apicina, Dall, Bull. U. S. N. M. 1, p. 123. 
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A. digitalis, Eisch., Nautilus X, p. 69. 
A.cumingii, Rve., Nautilus V, p. 57. 
A. rosacea, Cp., 8. I. Mis. Coll. 252, p. 136. 
Genus, tottia, Gray 
L. gigantea, Gray, 8. I. Mis. Coll. 252, p. 
136. 
Family, PHASIANELLIDAE 
Genus, phasianetla, Lamarck 
.compta, Gld., S. I. Mis. Coll. 252, p. 137. 
. pulloides, Cpr., Nautilus X, p. 19. 
.lurida, Dall, Nautilus X, p. 19. 
Genus, Eucosmia, Carpenter 
E. substriata, Cpr., B. C. Bull. 2, p. 15. 
Family, TURBINIDAE 
Genus, Pomaulax, Gray 
P. undosus, Wood, U. 8S. N. M. XV, p. 199. 
Genus, Pachypoma, Gray 
P. inaequale, Mart., U.S. N. M. XV, p. 199. 
Genus, Leptothyra, Cpr. 
. baccula, Cpr., S. I. No. 252, p. 1388. 
.carpenteri, Pils., Nautilus IV, p. 36. 
. paucicostata, Dall, Arnold, p. 325. 
Family, TROCHIDAE 
Genus, worrisia, Bayle 
N. norrisi, Sby., U.S. N. M. XV, p. 200. 
Genus, Calliostoma, Swainson 
C. annulatum, Mart., Figure 265. 
C. canaliculatum, Mart., U. S. N. M. XV, 
p- 201: 
C. costatum, Mart., Figure 267. 
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C. gemmulatum, Cpr., described in this 
book. 
C. gloriosum, Dall, Figure 268. 
C. splendens, Cpr., U.S. N. M. XV, p. 201. 
C. supragranosum, Cpr., U. S. N. M. XV, 
joe PAONE 
C. tricolor, Gabb, Figure 270. 
C. turbinum, Dall, U.S. N. M. XVIII, p. 8; 
XXIV, p. 302: 
C. platinum, Dall, U. 8S. N. M. XII, p. 348. 
C. versicolor, Mke., U.S. N. M. XV, p. 201. 
C. variegatum, Cpr., U.S. N. M. XXIV, p. 
552. 
Genus, tnhalotia, Gray 
T.caffea, Gabb, Arnold, p. 327. 
Genus, Margarita, Leach 
M. helicina, Fabr., Nautilus XII, p. 111. 
M.lirulata, Cpr., U. S. N. M. XV, p. 201. 
M. pupilla, Gld., Nautilus VII, p. 101. 
M. beringensis, Smith, northern; Seal Rep. 
M. albolineata, Smith, northern; Seal Rep. 
M.albula, Gld., Nautilus XII, p. 111. 
Genus, Margarites, Dall 
M. vorticiferus, Dall, U. S. N. M. XXIV, 
p. 504. 
Genus, Chlorostoma, Swainson 
C. aureotinctum, Fbs., U. S. N. M. XV, p. 
200. 
C. brunneum, Phil., Figure 279. 
C. funebrale, A. Ad., Figure 277. 
var. subapertum, Cpr., Arnold, p. 325. 
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C. gallina, Fbs., U. S. N. M. XV, p. 200. 
var. pyriformis, Cpr., U. S. N. M. XV, 
p. 200. 
var. tuncta, Hmp., U.S. N. M. XV, p. 200. 
C. montereyi, Kien., Arnold, p. 326. 
C. viridulum, var. ligulatum, Mke., Arnold, 
DeolG. 
C. pulligo, Mart., Arnold, p. 328. 
C. globulus, Cpr., U. S. N. M. XV, p. 200. 
Genus, Solariella, A. Adams 
S. cidaris, A. Ad., Arnold, p. 334. 
S. peramabilis, Cpr., Nautilus VII, p. 102. 
S. oxybasis, Dall, U.S. N. M. XII, p. 352. 
S. carlotta, Dall, N. M. XXIV, p. 553. 
S. varicosa, Migh. & Ad., Nautilus VII, p. 
102. 
Genus, aalistylus, Dall 
H. pupoideus, Dall, Nautilus X, p. 19. 
Genus, Turcicula, Dall 
T. bairdu, Dall, U. S. N. M. XIII, p. 346. 
Genus, Ginpula, Risso 
G. canfieldu, Dall, N. M. XV, p. 201. 
Family, DELPHINULIDAE 
Genus, iotia, Gray 
L. acuticostata, Cpr., N. M. XV, p. 199. 
L. fenestrata, Cpr., West Coast Shells, p. 
86. 
Genus, wmoteria, Jeffreys 
M. quadra, Dall, B. C. Bull. 2, p. 15. 
Family, cyCLOSTREMATIDAE 
Genus, vitrinena, C. B. Adams 


V. 


H. assimilis, Dall, Nautilus IX, p. 181. 
H. corrugata, Gray, Nautilus LX, p. 131. 
H. cracherodii, Leach, Nautilus LX, p. 103. 
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williamsoni, Dall, U.S. N. M. XV, p. 202. 


Family, HALIOTIDAE 
Genus, saliotis, Linne 


H. fulgens, Phil., N. M. XXII, p. 139. 


H. gigantea, Chem., Nautilus IX, p. 182. 
H. rufescens, Swains., Nautilus XVI, p. 84. 
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var. walallensis, Stearns, Nautilus XII, 


p. 106. 


Genus, schismope, Jeffreys 


rimuloides, Cpr., Nautilus XVII, p. 84. 


Family, FISSURELLIDAE 
Genus, puncturena, Lowe 


. cooperi, Cpr., Nautilus V, p. 106. 
. cuculata, Gld., Arnold, p. 341. 

. major, Dall, N. M. XIV, p. 189. 

. galeata, Gld., Arnold, p. 341. 


Genus, Emarginula, Lamarck 


. crassa, J. Sby., B. C. Bull. 1, p. 59. 
. bella, Gabb, Nautilus V, p. 106. 


Genus, Subemarginula, Blainville 
yatesit, Dall, Nautilus XIV, p. 125. 


Genus, Fissurena, Bruguicre 


. volcano, Rve., Arnold, p. 340. 


Genus, rFissuridea, Swainson 


.aspera, Eisch., Nautilus V, p. 105. 
.murina, Dall, Arnold, p. 339. 
. rugosa, Sby., U. 8. N. M. XV, p. 198. 


Genus, tucapina, Gray 
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L. crenulata, Sby., Nautilus XV, p. 71. 
Genus, Lucapinella, iE ilsbry 

L. callomarginata, Cpr., Arnold, p. 340; 

Nautilus IV, p. 96. 
Genus, Megatebennus, Pilsbry 

M. bimaculatus, Dall, Arnold, p. 339. 
Order, ponyPLacoPHORA 
Super-family, EOPLACOPHORA 
Family, LEPIDOPLEURIDAE 
Genus, Lepidopleurus, Risso 

L. ambustus, Dall, Santa Barbara (dredged). 

L. cancellatus, Sby., Arctic Sea to Sitka. 

L. internexus, Cpr., Santa Barbara, ete. 

L. nexus, Cpr., Catalina Is. 

L. rugatus, Cpr., Monterey southward. 

L. (Oldroydia) percrassus, Dall, 8. Cal. 
Super-family, mESOPLACHOPHORA 
Family, IsCHNOCHITONIDAE 
Sub-family, 1scHNOCHITONINAE 
Genus, ‘onicetla, Carpenter 

T marmorea, Fabr., Aleutian Islands. 

T. submarmorea, Midd., Japan; Aleutian 

Ts. to Sts. Fuca. 

T. lineata, Wood, Bering Sts. to Monterey. 

T. saccharina, Dall, Aleutian and Shuma- 

gin Is. 

T. sitkensis, Dall, Sitka. 

Genus, schizoplaz, Dall 

S. brandti, Midd., Okhotsk Sea, Sitka. 

Genus, frachydermon, Carpenter 
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T. albus, L., Arctic to Shumagin Is. 

T. dentiens, Gld., Puget Sound; San Diego. 

T. gothicus, Cpr., Catalina Is. 

T. flectens, Cpr., Puget Sound. 

T. lividus, Midd., Sitka. 

T. scrobiculatus, Midd., ‘‘California.’’ 

T. ruber, L., Arctic to Sitka. 

T. (Trachyradsia) aleuticus,Dall, Aleutian 
Is. 

T. (Cyanoplax) hartwegi, Cpr., Vancouver 
Is. to Magdalena Bay. 
var. nuttallr, Cpr. 

T. raymondi, Pils., Puget Sound to Mon- 
terey. 

Genus, Chaetopleura, Shuttleworth 

C. gemmea, Cpr., Monterey. 

C. livida, Sby., West British Columbia. 
var. parallela, Cpr., to Cape St. Lucas. 
var. prasinata, Cpr., to Cape St. Lucas. 

Genus, paltochiton, Dall 
P. lanuginosus, Cpr., San Diego southward. 
Genus, Ischnochiton, Gray 

I. fallax, Cpr., Monterey. 

I. magdalenensis, Hds., Monterey south- 
ward. 

I. conspicuus, Cpr., Santa Barbara south- 
ward. 
var. solidus, Cpr., Carpinteria, ete. 

I. interstinctus, Gld., Sitka to Monterey; 
S.2b5 dis: 

I. newcombi, Cpr., Catalina Is. 
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I. radians, Cpr., Monterey, Pt. San Pedro. 
I. scabricostatus, Cpr., Catalina Is. 
I. reteporosus, Cpr., San Pedro, Victoria. 
I. veredentiens, Cpr., Catalina Is. 
I. aureotinctus, Cpr., Catalina Is. 
I. decipiens, Cpr., Monterey. 
I. corrugatus, Cpr., Catalina Is. 
I. mertensii, Midd., Sitka to Monterey. 
I. cooperi, Cpr., Bolinas to Santa Cruz. 
I. clathratus, Rve., Monterey to La Paz. 
I. sinudentatus, Cpr., Monterey. 
I. regularis, Cpr., Monterey. 
I. trifidus, Cpr., Sitka to Puget Sound. 
Subfamily, CALLISTOPLACINAE 
Genus, callistochiton, Cpr. 
C. palmulatus, Cpr., Monterey; Sta. Bar- 
bara. 
var. mirabilis, Pils., San Diego. 
C. crassicostatus, Pils., Monterey. 
Genus, wuttallina, Carpenter 
N. californica, Nutt., Vancouver Is. to Pt. 
Conception. 
N. scabra, Rve., Pt. Conception southward. 
N. thomasi, Pilsbry. 
Family, MOPALIDAE 
Genus, mopalia, Gray 
M. muscosa, Gld., Shumagin Is. to San 
Diego. 
var. porifera, Pils., Bolinas and S. F. 
var. acuta, Cpr., Sta. Barbara, San 
Diego. 
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M. hindsi (Sby) Rve., Middle California. 
M.lignosa, Gld., Van. Is. to Monterey. 
M.imporcata, Cpr., Puget Sound; Santa 
Barbara. 
M. sinuata, Cpr., Puget Sound; S. F. 
M. ciliata, Sby., Aleutian Is. to Monterey. 
var. wossnessenski, Midd., Sitka to Wash. 
M. heathi, Pilsbry. 
Genus, placiphoretla, Carpenter 
P. velata, Cpr., Humboldt Bay to Lower 
California. 
P. borealis, Pils., Bering Sea. 
Family, ACANTHOCHITIDAE 
Genus, Acanthochites, H1SSO. 
A. avicula, Cpr., Catalina Is. 
var. diegoensis, Pils., San Diego. 
Genus, xatherina, Gray 
K. tunicata, Wood, N. Pacific to Catalina Is. 
Genus, amicula, Gray 
A. vestita, Sby., Arctic to St. Paul. 
A. pallasti, Midd., Aleutian Is., ete. 
Genus, Cryptochiton, Gray 
C. stelleri, Midd., Aleutian Is. to Sta. Bar- 
bara Islands. 


Class, CEPHALOPODA 
Family, ARGONAUTIDAE 
Genus, Argonauta, Linné 
A. pacifica, Dall, U. S. N. M. XV, p. 217. 
Family, OCTOPODIDAE 
Genus, octopus, d’Orbigny 
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O. punctatus, Gabb, Pro. Cal. Acad. Sci., 
S62, 50.2070: 

Subfamily, oMMASTREPHIDAE 
Genus, Ommastrephes, d’Orb. 

O. gigas, d’Orb., Hoyle’s Cat., p. 38. 
O. tryonit, Gabb, Hoyle’s Cat., p. 39. 
Subfamily, oNyCHOTEUTHIDAE 
Genus, Onychoteuthis, Licht. 

O. fusiformis, Gabb, Pro. Cal. Acad. Sci., 
18625 p. 71: 

Macromphalina californica, Dall, Nautilus 
Valet.) £9: 

Ashmunella townsendi, Bartsch, Smith- 
sonian Mis. Coll. (Quarterly Issue), Vol. 
47, p. 13. 

Pyramidula asteriscus, Morse, p. 122. 

Pyramidula lineatus, Say, p. 122. 

Scaphella arnheinmt, Rivers, Nautilus V, 
pekiel: 

S. stearnsu, Dall, U.S. N. M. XXIV, p. 517. 

Seila assimilis, C. B. Adams, p. 211. 

Ashmunella walkeri, Ferriss, Nautilus 
xeVA. De Da: 

Oreohelix clappi, Ferriss, Nautilus XVIII, 
p. 03. 
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